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perforated tubular members 145 eacli including one or more radial passages coupled to the solid tubular 
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performed within the wellbore; and wherein the radial passage of at least one of the perforated tubular 
members ere cleaned by furtfier radial expansion of the perforated tubular members wrtNn the wellbore. 
Also disclosed are methods and systems of isolation subterranean zones and of extracting materials 
from a producing zone. . 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Refmncs To Related Applications 

This application Is a oontinuation-in-part of U.S, patent application serial numi)er 
5 .08/969,922. attorney docket number 25791.69. filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial numl>er 09/440.338. attorney 
docket numt>er 25791.9.02, filed on 11/15/1990, that issued as U.S. Patent No. 
6,328.113, that claimed the l)eneflt of the filing date of U.S. provistonat patent 
applteatton serial number 60/108.558, attorney docket number 25791.9. filed on 
10 1 1/16/1998. the disctosures of which are incorporated herein by r^rwice. 

The present appltoation is related to the following: (1) U.S. patent applk»tion serial no. 
09/454.139, attorney docket no. 25791.03.02, filed oh 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913. attorney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent appllcatton serial no. 09/502.350, attorney docket no. 25791.8.02. filed 
on 2/10/2000, (4) U.S. patent appfication serial no. 09/440.338, attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent applkation serial no. 09/523.460. 
attorney docket no. 25791.11.02. filed on- 3/10/2000, (6) U.S. patent appHcation serial 
no. 09/512.895, attorney docket no. 25791.12.02. fli«j on 2/24/2000. (7) U.S. patent 

20 application serial no. 09^1 1 .941 . attomey docket no. 25791 . 1 6.02. fited on 2/24/2000. 
(8) U.S. patent appiicatnn serial no. 09/588,946. attomey docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent applteatton serial no. 09/559,122. attomey docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent appiicatton serial no. 
PCT/USOO/18635. attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 

25 provlstonal patent applteatton serial no. 60/162,671 . attorney docket no. 25791 .27. filed 
on 11/1/1999. (12) U.S. provistonai patent application serial no. 60/154.047, attorney 
dodtM no. 25701 .29. fited on 9/16/1999. (13) U.jS. (Movistonal patent applteatkxi serial 
no. 60/159.082, attorney docket na 25791.34. filed on 10/12/1999, (14) U.S. 
provisional patent appiicatton serial ho. 60/159.039. attomey docket no. 25791 .36. fited 

30 on 10/12/1999, (15) U.S. provistonai patent apptealton serial no. 60/159.033. attomey 
docket no. 25791.37. fUed on 10/12/1999. (16) U.S. provistonai patent application serial 
no. 60/212.359, attomey docket no. 25791.38. filed on 6/19/2000, (17) U.S. provistonai 
patent application serial no. 60/165,228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provistonai patent applteatton serial no. 60/221.443. attomey 
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docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent applicatbn serial 
no. 60^221 .645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent applicatton serial no. 60/233.638, attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisioral patent applicatton serial no. 60/237.334. attom^ 
5 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provlstonai patent appflcatkm serial 
no. 60/270.007. attom^ docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisnnal 
patent application serial no. 60/262,434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provlsionai patent applicaiton serial no. 60/259,486. attorney 
docket no. 25791.52, fited on 1/3/2001; (25) U.S. provi^ai patent applicatkm serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 2:5791.59, filed on 
8/20/2001; (27) U.S. provistonal patent applkatton serid no. 60/317.985. attorney 
docket no. 25TO1.67. filed on 9/6/2001; ^8) U.S. provisional patent applk»t»n serial 
no. 60/3318.386. attorney docket no. 25791 67.02, filed on 9/10/2001; and (29) U.S. 

15 utiBty patent applicatton serial no. 09/969,922, attomey docket no. 25791.69, filed on 
10/3/2001. ttw <flsck)sures of wliidi aiB inooipmtad herein t)y reference. 

Background of tite Invention 
THs Invention retetes generally to oil and gas exptoration, and in particular to isolating 
20 certain subterranean zones to facUitete oil and gas exploraiton. 

During oil exploration, a wellbore typically traverses a number of zones vvithiii a 
subterranean fonnatiOT. Some of these subtenrofmn zones will produce oil and gas. 
while others virili not Further, it Is often necessary to isolate subterranean zones from 
25 one another in order to fiacRKate the exploration for and production of oil and gas. 
Extoling methods for isotaiting subterranean production zones in order to facilitate the 
exfrioration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or mom of the Dntilations of the 
30 existing processes for Isolating subtmranean zones during oil and gas exploration. 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly including: one or more solid tubular mennt>ers, each 
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soOd tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow oontroi valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or nnore temperature sensors 
5 operabt/ coupled to one or more of the perforated tubular members for nfKMnitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operaflng flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation a8send>ly, and a controller operably coupled to the flow 
control valveSp the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubiriar members and the perforated 

15 tubular members are fomied by a radial exparision process perfontied within the 
wellbore. 

According to another aspect of the present invention; a method of Isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solkl tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary soOd tubulars and perforated tubulars 
within the wellbore, fluidicly coupling the perforated tubulars and the solid tubidars. 

25 preventing the passage of fluids from the first subterranean zone to the seo^ 
subterranean zone within the wdlbore external to the solid tubulars and perforated 
tubulars. monitoring ttie operafing tmtperatures. pressures, and flow rates within one 
or mors of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a- function of the nrionitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present lnvenfon» a miethod of extractir>g materials 
from a producing subtOTanew zone in a welllxKe, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubu^rs 
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within the weHbore,. positioning one or more perforated tubulars within the welltx>re. the 
perforated tutMJiars tnaversing the produdng sutrterranean zone, radially expanding at 
least one of the solid tulnilars and the perforated tutMilars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidicly opupiing the perforated tubulars 
5 with the soDd tubulars, fluidiciy Isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, nK^nitoring the operating 
tempenatures, pressures, and flow rates within one or more of the perforated tubulars, 
.and controlllhg the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a . first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
Indudes nieans for positioning one or more solid tubulars within the wellbore, the solid 

15 tutHJiars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars virithin the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radiaHy expanding at least one of the soDd tubulars and 
perforated tubulars within the wellbona. means for fluididy coupling the perforated 
tubulars and the sdid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone within the wellbore extemat to the 
solid tubulars and perforated tgbulars, means for nrK>nitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubuters« 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a fimclion of the monitored operatirig temperatures, pressures, and flow rates. 

25 

Accordb^ to another aspect of the present invention, a systmi for e}dractlng materials 
from a produdng sutiterraneah zone In a welibora, at least a portion of the wellbore 
Induding a casing, b provided that indudes means for postUoning one or mors solid 
tiriNiters within the weObore, rneans for positioning one or more perforated tubulars 
30 within the weflbore, the perforated tubulars traverdng the producmg subterranean 
zone, n^ns for radially expanding at least one of the solid tubulars and the perforated 
tubulars withiri the welltiore, mear^ for fliodidy coupling the solid tubulars with the 
casing, means for fluididy coupling the prorated tubuters with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one ottter 



subterranean zone within the weilbore, means fix fivndidy coupling at least one of the 
perforated tubulars with the produdng subtoranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and mearis for oontrolfrtg the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

Aooording to another aspect of ttie present invention, an apparatus is provided that 
includes a zonal isoiation assemt^ including: one gr more solid tubular members, each 

10 solid tubular member including one or rnotB extemal seals, one or more perforated 
fajbular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tidHJlar members for sealing at least some of this radial passages of the 
peribrated tubular members, and a shoe coupled to the zonal Isoiation assembly. At 

IS least one of the soOd tubular members and the perforated tubular members are fonned 
by a radisd expansion process perfonDed within the wetlbore, and the solid tubular 
liners are formed by a radial expansion process performed within the weilbore. 

Acconling to another aspect of the present invention, a method of isdating a first 
20 subterranean zone from a second subterranean zone in a weilbore is provided that 
includes positioning one or more solid bjbulars within the v^Ubore, the solkl tubulars 
taversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tub(dars and perforated tubulara within the weilbore, fluidfoly coupling the peribrated 
tubulars and the primary sbOd tubulars, preventing the pa8»ge of fluids firom the first 
subterranean zone to the second subtenanean zone within the weilbore extemal to the 
primary solid tidnilars and -perforated tubulars, positioning one or moe solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expanding and plasticaily defonming the solid tubular liners within the Interior of one or 
mors of the perforated tobulars to fluicfidy seal at least some of the radtal passages of 
the perforated tubulars. 
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Aocording to another aspect of the present invention, a method of extracting materials 
from a producing euUerranean zone in a wellbore. at least a portion of the wellbore 
induding a casing* is provided that includes positioning one or more solid tubulars 
within the wellbore. posWontng one or more perforated tutnjiars each Including one or 

5 mora radial passages within the wellbore, the perforated tiibulars traversing the 
producing subterranean zone« radialty expanding at least one of the soDd tubulars and 
the perforated tubidars within the wellbore. fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars i/vith the solid tubulars, fluididy 
isolating the producing subtenanean zme from at iaast one other subtennanean zone 

10 within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positfrning one or more solid tubular liners within the 
interior of one or wore of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspedt of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tutxjiars traversing the first subterranean zone, means for positioning one or nriore 

20 perforated tubulars each Including one or more radial passages within the wellbore. the 
perforated tubiriais traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tutxjlars, means for 
preventing the passage of fluids from the firat subterranean zone to the second 

25 subterranean zone within the wellbore external to the primary soDd tubulars arxl 
perforated tubulars, means for positioning one or more solid tububr liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
ptasticaily defbnning the solid tubular linera within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a prcxludng subterranean zor^ in a wellbore, at least a portion of the weObore 
induding a casing, b provided that indudes means for positioning one or more solid 
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tubulars within the weltt>or6. means for positioning one or more perforated tutMJiars 
each including one or rnom radial passages within the welll)ore. the perforated tubulars 
traversing the producbig subterranean zone, means for radially expanding at least one 
of the solid tubulafs and the perforated tubulars within the weHbors* means tor fluididy 

5 coupling the solid tubulars with the casing, mtims for fluididy coupling the perforated 
tubulars with the solid tubulars, jneans for fluididy isolating the producmg subtenanean 
zone from at least one other subtenanean zone within the wellbore, means for fluididy 
coupili>g at least one of the perforated tubulars witii the produdng subtenanean nne, 
means for positioning one or more soDd tubular linm within the Interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically defomning 
the solid tubular liners wKhln the interior of one or more of the peifdrated tubulars to 
flutdldy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member Induding one or more external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular menrA>ers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present inventkm, a method of isdating a first 
subterranean zone from a second subterranean zone in a wrilbore is provided that 
Indudes positioning one or more solid tubulars withiri the weflbors, the sdid tubUtars 

25 traversing the first subterranean zone, posittoning one or more perforated tubulars 
each Induding one or more radial passages wHhln the weHbore, the perforated tubulars 
traviirdng the second, subterranean zone, radially expanding at least one of tte solid 
tubulars and perforated tubidare within the weilbora, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passajge of fluids from the first 

30 subterranean zone to the second subtenranean ane within the wellbore external to the 
primary solid tubidars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a terdenat>)e fluldic sealing material 
into the sealed annular regioris of ttie perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars: 



Acoording to another aspect of the present Invention, a nwthod cf extracting materials 
from a (Hodudng subtenranean zone in a weUbore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or nwre solid tubulars 
5 within the wellbore. positioning one or more perforated tubulars each including one or 
more radtal prasages within the wellbore, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one ofrthe solid tubulars and 
the perforated tubulars within the wellbore, fluklicly coupDng the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 

10 isolating the producing subtenwean one from at least one otf>er subterranean zone 
wHhin the wellborB, fluididy coupling at least one of the perforated tubulars mth the 
produdng subterranean zone. seaBng off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluldic sealing material into the sealed 
annular regfons of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

Acoording to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the secorKi subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars. means for 

25 praveriting the passage of fluids from VhB first subterranean zone to the second 
subterranean zone within the weltbore extemai to the primary solid tubulars and 
perflated tobttors. means for sealing tiff an annular reglm within at least one erf the 
perforated tubulars. and means for ir^ecHng a hardenable fluldic sealing matertel into 
the Maled annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubuiara. 

According to arxjther aspect of the present iriventton, a system for extracting materials 
from a produdng sutrterranean zone in a wellbore, at least a portion of the wellbore 
Induding a casing, is provided that iruiudes mear^s for posittonmg one or more solid 
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tiibutare within the wallbore, means for positioning one or more perforated tubulars 
each including one or nv>re radial passages witNn the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldtdy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulanEt witt) the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore^ means for fluididy 
ooupDng at least one of the perforated tubulars with the rrodudng siMerranean zone, 
means for sealing off an annuiar region within at least one of the perforated tubulars, 

10- mid means for injecting a hardenabla fluidic sealittg material Inla the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped of the present invention* an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation indudlng: one or more sdid tubular members, each solid 
tulHJIar nf>en4)er induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated hibular memb^ are rsKiially expanded Info 
intimate contact with the subterranean formation. 

Acoonding to another aaped of the present invention, a method erf isolating a first 
25 subtenanean zone from a second si^terranean zone in a wellbore is provided that 
indudes positioning one or. more soXU tulmlars within the weHbora. the soBd tubulars 
traversing the first si4>terranean zone, positioning one or more perforated hibulars 
within the wellbore eadi induding om ormore radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubutars and perforated tubulars within the wellbore, radiaily expanding at least 
one of the perforated tubulars into intimate contad with the second subterranean zone, 
ftuididy coupling the perforated tubulars and the solid tubulars, and preventing the 
p^age of fluids from the first subterranean zone to Vhe second subterranean zone 
within the weHbore external to the soDd tubulars and perforated tubulars. 
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According to another aspect of ti^ present invention, a method of extracting materials 
from a produdng subterranean zone in a welibore, at least a portion of the wellbore 
including a cadng, is provided that includes positioning one or more solid tutnjiars 
5 within the welibore* positioning one or more perforated tubuiars within the welibore 
eadi including one or more radial passages, the perforated tubuiars traversing the 
producing subtennanean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the weitbore, radially expanding at least one of the 
perforated tubuiars Into Intimate contact with the produdng subterranean zone, fluidtdy 
10 coupling tlie solid tubuiars with the casing, fluidlcty coupling the perforated tubuiars 
with the sc^id tubuiars. fluldldy Iscriating the producing subterranean zone from at least 
one other subterranean zone within the welibore, and fluidicly coupling at least one of 
the perforated tubuiars with the producing subterranean zone. 

15 According to anotlier aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore Is provided that 
indudas rheans for positioning one or more solid tubuiars within the welibore, the solid 
tift)uiars traversing the first sutitenanean zone, means for positioning one or mora 
perforated tubuiars within ttie welibore each including one or wore radial passages, the 

20 perforated tubuiars traversing the second subterranean zone, nneans for radially 
expanding at least one of the sdid tubuiars and perforated tubuiars within the welibore, 
means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the secorKl subterranean zone, means for fluMidy coupling the perforated 
tubuiars and the solid tiAutarB, and means for preventing the passage of fluids from the 

25 first subterranean zor^ to the second subterranean zone within the welibore external to 
the solid tubuiars and perforated tubuiars. 

According to another asped of 0te present invention, a system for extracting materials 
from a produdrig subterranean zone in a welibore, at least a portion of the welibore 
30 induding a cashg, is provided that includes nneans for podUonlng oim or more solid 
tidKJtars within the welibore, means for position^ One or nnore perforated tutnilars 
within the welibore each Induding one or more radial openings, the perflated tubuiars 
traversing the produdng subterranean zone, mewis for radlaDy expanding at least one 
of the solid tubuiars and the perforated tubulans within the weDtwre, means for radially 
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expanding at least one of the perforated tubulars into intiniate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulans with the 
casing, mear^ for fluididy coupling the perforated tubulara with the solid tubulars, 
means fDf fluidlcly isolating 0)e producing subterranean zone from at least one other 
5 subterranean zone within the weiibore. and means for fluidlcly coupfing at least one of 
the perforated tubulars with the produdng subterranean zme. 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembty positioned wttMn a wellbore that traverses a 

10 subterranean formation and indudes a perforated wellbore casing, including: one or 
more solid tubular members, eadh solid tubular member induding one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isoteition assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

IS process perfomr>ed within the wellbore. and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone frcrni a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subten^nean zone, is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
travarsing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
25 travSTBing the seobnd subterranean zone* radially expanding at least one of the primaiy 
soOd tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated cs^ng, fluididy 
ooupDrtg the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subtsnrariaan zone to the second subterranean zone within the 
30 weObore extemal to the solid titulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 



zone, is provided that includes positioning one or more solid tubutars within the 
wellbore. positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
suMeiTBnean zone, radially expanding at least one oF the soM tubuiars and the 

5 perforated tubidars within the wellboiB, radially expanding at least one of the perforated 
tubuiars into Intinrtate contact with the perforated casing, fiuididy coupling the sdid 
tubuiars with the casing, fluidldy coupKng the perforated tubuiars with tha solid 
tubidars. fluidldy Isolating the producing subterranean zone from at least one other 
subterrartean zone within the wellbore, and fluidldy coupling at least one of the 

10 * perforated tubuiars with ttieprbdudrtg subterranean zone. 

According to another asped, of the present irivention. a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the eecond subterranean zone, is provided that 

15 indudes means for positioning one or more solid tutnilars within the wellt)or6. the sdid 
tubuiars traversing the first subterranean zone, nneans for positioning one or more 
perforated tubuiars within the wellbore each including one or more radial passages, the 
perforated tubuiars traversoig the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbbre. 

20 means tor radially expanding at least one of the perforated tubuiars into intimate 
contad with the perforated casing, means for fluidicty coupling the perforated tubuiars 
and the solid tubuiars. and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubiulars and perforated tubuiars. 

25 

According to another asped of the present invention, a system for extrading materials 
from a produdng subterranean zone in a wellbore,* at least a portion of the wellbore 
Indoding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning oifie or nriore solid tul>ulars within the 
30 weDbore, means for positioning one or more perforated tubuteirs within the wellbore 
eadh indudHng one or more radial openings, the perforated tubuiars traversing the 
produdng subterrariean zone, means for radially expanding at least one of the solid 
tubuiars and the perforated tubuiars within the wellbore. means for radially expanding 
at least one of the perforated tubuiars into infimate oontad with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, n>eans for fluididy 
coupling the perforated tubulars with the solid tubulars. means for fiuidicly Isolating the 
producing subterranean zone from at least one other subterranean zone within the 
weilbore. and nrteans for fiuidicly coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present invenUon. an apparatus is provided that 
Includes a zonal isolation assenMy including: one or rvofe solid tubular members, each 
solid tubular member including or>e or more external seals, one or more perforated 

1 0 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each Including one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tub^ar members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radiar expansion 

15 process performed within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process perfonmed within the wellbore. 

According to another aspect of the present invention, a method of Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or nnare solid tubulars within the weSbore, the solid tubulars 
traversing the first subterranean zone, positioriing one or rrK>re perforated tubulars 
each including one or more radial passeges within the wellbore, the perforated tubulars 
traversing tiie second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tutnilars within the weHbore, fluididy coupling the perforated 

25 tubulars arul the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subtmanean zone within the wellt>ore external to the 
primary solid tubulars and perforated tubutais, positioning one or more perforated 
tubular liners within the interior of one cm* more of the perforated tubulars. and radially 
expanding and plastically defonnlrig the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present Invenfioni a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
indudffig a casing, is (MroWded that Indudm positiming one or more solid tubuters 
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wtthin the weltbore, positioning one or more perforated tubulars each including one or 
more radial passages within the welibofB, the perforated tubulars traversing the 
producing subterranean zoine, radially expanding at least one of the solid tutajtars and 
the perforated tubulars ^Mrithln the wellbore, fluidldy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluldicly 
isolating the producing subterranean zone from at least one other subterranean zone 
iMtMn ttie wellbore. fluldicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars. and radially expanding, and 

10 plasttoBlly defbrming the perforated tubutar liners within the interior of one or more of 
the perforated tubulars. 

According to another a^)ect of the present invention, a system for isolating a first 
subterranean zone firom a second subten^nem zone in a wellbore is provided that 

15 includes means for positioning one or more soDd tubulars within the wellbore, the solid 
tubulars traversing tto first subterraneari zone, means for positioning one or more 
perforated tut>ulars each including one or mors radial passages within the wellt)ore. the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the sofid tubulars and perforated tubulars v^thin the wellbore, 

20 means for fluidiciy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from tiie first subterranean zone to the second 
subterranean zone within tlie welItK>re external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the Interior of one or mora of the perforated tubulars, and means for radially expanding 

25 and plasticaNy defbnnfiing the perforated tubular Dners within the interior of one or more 
of ttie perforated tulHJlars. 

According to another aspect of the present invention, a system for extracting materials 
firom a producing subterranean zone in a weilbore, at teast a portion of the wellbore 
30 Including a casfng* is provided that includes means for poslttonlng one or wotb solid 
tulNJiars within the wellbore, means for positioning one or more perforated tutniiars 
each including one or mora radial passages wittiin the wellbore, the perfoiated tubulars 
traversing the producing subtenanean zone, means fpr radially expanding at least one 
of the solid tut>ular8 and the perforated tubulars within 0ie wdlbore, means for fluidtciy 
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ooupTrng the soHd tubulars with the casing, means for fluidtdy coupling the perforated 
tubuiars with the soHd tut)ulars, means for fluldidy isolating the producing subterranean 
zone from at least one other subterranean zme within the wellbore, means for fluidteiy 
coupling at least one of the perforated tubulars with the producing subterranean zone. 
5 means for positioning one or more perforated tubular Oners within the interior of me or 
more of the perforated tubulars, and means for radially expanding and plastically 
defbmfiing the perforated tubular linera within the interior of one or more of the 
perfbreted tubulars. 

10 According to another aspect of the present Invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular membera, dach 
solid tubular member inducflng one or more external seals, two or mora perforated 
tubular members each includir^ radial passages coupled to the solid tubular members, 
and one or mora one-way valves for controllably fluidicly coupling the perforated 

1 S tubular members, and a shoe coupled to the zonal isolsrtion assembly. At least one of 
the solid tubular members and the perforated tubular membera ara formed by a radial 
expansion process performed within the wellbore. 

Aocordirtg to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subt^ranean zone having a plurality of producing 
zones in a walltx>re is provided tt>at includes positiontng one or more solid tubulara 
within the wellbora, the solid tubulara traveraing the firat subterranean zone, positioning 
t¥tfo or more perforated tubuiars each including one or more radial passages within the 
welibora, the perforated tubulars traversing the second subterranean zone* radially 
25 expanding at least one of the waSi tubulara and perforated tubulara within the wellbore, 
fluldidy coupling the perforated tubulara tfkd the primary solid tubulara, pravertting the 
passage of fiuicte from the first sidjtenanean zone 1o the second subterranean zone 
within the welibora extemal to the primary solid tubulara and perforated tubulara, and 
praventing fluids from prasmg from one of the prodi^ng zmes that has not been 
30 depleted to one of the prodiK^lng zones that has been depleted. 

According to another aspect of the present ^vention, a method of extracting materials 
from a wellbore having a plurality of producing sii>ten3nean zones, at least a portion of 
the wellbore including a casing, is provided that includes positioning one or more solid 

15 



tiibutars within the wellbore, positioning two or more perforated tubulars each Including 
one or more radial pa&eagos within the wellbore, the perforated tubulars traveling the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupln^ the solid tubulars with the 

5 casing, fluidldy coupRng the perforated tubulars with the soHd tubulars. fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidlciy coupling at least one of ttie perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10- depleted. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone having a pluraOty of producing 
zones in a wellbore is provided that includes means for positioning one or more solid 

15 tubulars within the wellbore. the solid tubulars traversbig the first subterranean zone, 
means for positioning one Or more perforated tubulars each irtcluding one or more 
radial passages within the vrallbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 

20 tubulars and the solid tiJbulars, means for preventing the passage of fluids from thei first 
subterranean zone to the second subterranean zone within the wel)t>ore external to the 
primary solid tubulars arKl perforated tubulars, means for positioning one or more 
perforated tubular liners within the Interior of one or more (rf me perfbrated tubulars, 
and meanfe for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to one of the producing zones that has been depl^ed. 

According to artother aspect of the present invmtion. a system for extracting materials 
from a plurality of producing subterranean zones in a wellbore, at least d portion of the 
weHbore indudir^g a casihg, is provided that includes means for positioning one or 
30 more solid tubulars within the wellbore, means for positiorung one or more perforated 
tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubutars within the wellbore. means 
for fluidicly coupling the solid tubutars with the casing, means for fluidicly coupling the 
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perforated tubulars with the 'solid tubulars, means for fluididy isolatirtg the producing 
subterranean zone from at least one other subtenanean zone within the weDbore, 
means for fluidiciy cwpling at least one of the perforated tubulars with the producing 
. subterranean zone» means for positioning ond or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zcmes thai has been depleted. 

Aixonfing to another aspect of the present invention, an apparatus for extracting 
10 geolhermai energy from a subtenranean fonmaSon containing a source of geottiemral 
energy is provided that indudes a zonal isolation assenibly positioned within the 
subterranean formation induding: one or more scHld tubular members, each solid 
tubutar member induding one or more extenrial seate, one or more perforated tubular 
members ead) Induding radial passages coupled to the solid tubular members, anti 
15 one or more perforated tubular liners each induding one or rrKra radial passages 
coigiled to the interior surfooes of one or more of the perforated tubular nrwmbers, and 
a shoe couf^ to the zonat Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 
process performed within the went)ore. 

20 

. AccordUng to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone including a source of geothenmal 
energy in a wellbore Is provided that indudes positioning one or more solid tubulars 
within the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 

25 one or more peffbratsd tubulars each induding one or more radial passages wittiin the 
weObore, the perforated tubulars traversing the second subterranem zone, rddially 
expanding at least one of the sdid tubulars and perforated tubulars wRhin the wellbore, 
ftjicfidy coupling the perforated tubiters and the primary solid tubulars, preventing the 
passage of fluids from the first subtefranean zone to the second subterranean zone 

30 witNn the wellbore external to the primary sofid tubulars and perforated tubulars, 
podtioning one or rnore perforated tubutar liners within the Interfor of one or mors of 
the perforated tubulars. md radially eixpanding eend plastically defomnlng the perforated 
tubular liners wthin the interior of one or more of the perforated tububrs. * 
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According to another aspect of the present inventicui, a method of extracting 
geothermal energy from a subterranean geothermal zonei in a welit)ore, at least a 
portion of the welttxm including a casing, is provided that includes positioning one or 
more solid tubulars within the weltbore, positioning , one or more perforated tubulars 

5 each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the subterranean geothennal zone, radially expanding at least one of the 
spBd tubulars and the periorated tubulars vrithin the wellbore, fluidlciy coupling the solid 
tubulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subterranean geothemtal zone from at least one other 

10 subterranean zone within the wellbdre. and fluididy coupling at least one of the 
perforated tubulars vkrith the subterranean geothennal zone. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second geothemnal subtmanean zone in a wellbore is 

15 pro\Med that indudes means for positioning one w nrK>re sdid tubulars within the 
wellbore, the soHd tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothermal 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subtenranean zone to the second geothermal subterrariean zone witiiin the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to anoth^ aspect of the present invention, a system for extracting 
geoihemnal energy from a subterranean geothermal zone in a wellbore, at least a 
porlton of the welibore Including a casing, is provided that indudes means for. 
posifioning one or more sdid tubulars witMn the weObore, means for positioning one or 
more perforated tubtiars each induding one or mora radial passages within the 

30 weBtxKe, the perforated tubulars traversing the subterranean geothermal zone, rraans 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
vrithin the wellbore, means for fluidiciy coupling the solid tubulars vinth the casing, 
nr>eans for fluididy coupling the perforated tutHjIars with the solid tubulars, means for 
fluididy isdatir^ the subtenanean geotliennal zone from at least one oUier 
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subteranean zone within the wetlbore, and means for fluidicly ooupling at least one of 
the perforated tubulars with the sut>terranean geolhern^ 

Aocofdng to another aspect of the present Invention, an apparatus is provicled that 
5 Includes a zonal isolation assembly including: one or mom solid tubular nwnbers^ each 
solid tubular member Including one or more external seals, one or move perforated 
tubiiter merrdiers each including one or mors radial passages cou|Hed to the solid 
tubular members, and a shoe ooupled to the zonal isolatton assembly. At least one of 
the tubular members and the psrfbrated tubular members are formed by a radial 
10 expansion process peiformed within the welibore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore Is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversbig the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore eadi including one or more radial passages, the perforated tubulars 
traversing the second subten^nean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars v^in the wellbons. fluidicly ooupling the 
perforated titmiars and the solid tubulars, preventing tl^ passage of fluids from the 
first subterranean zwie to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. and deardng materials from the radial 
passages of at least or^ of the perforated tubulars by further radial expanston of the 
25 perfiprated tubulars within the wellbore.. 

According to another aspect of the pretent inventton. a mettod of exbra^g materials 
from a produdnig subterranean zone in a weHbora, at least a pMon at the weittxxe 
induding a casing, is provided that includes portioning one or more soBd tubulars 
30 within the wellbcro, positioning one or more perforated tubulars within ttte wellbore 
each biduding one or mom radial passages, the perforated tubulars traversing the 
produdrtg subtenanean zone, radiaUy expandlrig at least orm of the solid tubulars and 
the perforated tubulars within me wellbore, fluidtcty coupling the solid tubulars with the 
casing, fluidicly ooupling the perforated tubuiare with the solid tubulars, fluidicly 
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isolating the producing sulrtervanean zone from at least one other subterranean zone 
wittun the wellborep fluididy coupling at least one of the perforated tubulars virith the 
produdng subterranean zone, monitoring the operating temperatajres. pressures, and 
flow ralM within one or more of the perforated tubulars, and deaning nr^terials from 
S the radial passages of at least one of the perforate tubulars by further radial 
expansbn of the perforated tubulars within the wellbore. 

Aooording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 

10- includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars tmversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weilbore each including one or more radial passages, the 
perforated tubulars trav^ing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within tlie wellbore, 

15 means for flufdidy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to \t\e second 
subterranean zone within the wellbore external to the solid tut>ular8 and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore* 

According to another aspect of the present inventton, a system for extracting materials 
from a produdng subtaitanean zone in a weHbore, at least a portion of the wellbore 
Including a casing, is provided that indudes means for positioning . one or more solid 

25 tubulars within the wettbore, means for posttiorring one or more perforated tubulars 
within the weilbore each induding one or more radial passages, the perfbrated tubulars 
traversing ttie produdng subterranean zone, means' for radially expanding at least one 
of the solid tubulars and the perforated tubulars within weilbore, means for fluididy 
coupling the solid tubulars with the casing; means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, rnearm for fhiididy isolating the producfftg subterranean 
zone from at least one other subterranean zone within the weDbidnBi. means for fluididy 
coupling at least oro of the perforated tutHJiars with the produdrtg subterranean zone, 
and means for cteaning materiab from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of tlie Drawings 

FIG. 1 is a fragmentary cross-sectional view HhJStraGng the Isolation erf subterranean 
5 * zones. 

Fig. 2a Is a cross sectional illustration of the placement of an illustrative errt)odimerTt of 
a system for isolating sul^terranean zones within a bor^oie. 

10 Fig. 2b is a crosci sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material Into the tubutar support member. 

Fig. 2c is a cross sectional illustraSon of the system of Fig. 2b whOe pulling the tubular 
expansion ocme out of the wellbore. 

15 

F^. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been corTq;>letely pulled out of tlie wellbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodirnent of the expandable 
20 tubular members of the system of Rg. 2a. 

Rg. 4 is a flow chart iliustrafon of an illustrative embodiment of a method for 
manufacturing the expandable tubular nr)ember of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an Rhjstrative embodiment (rf the upsetthg of 
the ends of a tubular member. 

Fig. Sb is a cross sectional illustration of the expandable tubular member of Fig. Sa 
after radially expanding and plastically defbrnitng the ends <rf the mpandable tubular 
30 memt>er. 

Fig. 5c Is a cross sectional iltustratioh of the expandable tubular men^ of Fig. 5b 
after fomrting threaded connections on the ends of ttie exparidable tubular rnember. 



21 



Rg. 5d Is a cross sectional illustration cf the expandable tubufiar member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 F^. 6 is a cross-sectional illustration of an exmplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional Illustration of an exemplary mbodiment of a tubular 
expansion cone. 

10 

Fig. 6 is a fragmentary cross sectional Illustration of an alternative embodiment of the 
system for isolating subterranean zones ci Fig. 1 . 

Rg. 9 is a fragmentary cross sectional lllustratiori of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 Is a fragmentary cross secHonal illustration of an embodiment of a method for 
sealing one of tiie perforated tubular members of the system for isotatlng subtenranean 
20 zones of Fig. 1 with a hardenable fluidic sealing nr^terial. 

4 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isdaUng 
subterranean zones of Fig. 1 with the sunnoundng subterranean fbrmafon. 

25 

Fig. 12 Is a fragmentary cross secAlonal illustration of an embodinnent of a method for 
coupling one of the perforated tubular menrtbers of the system for tedating 
subterranean zones of Fig. 1 with a surrounding perfmted wellbore casing. 

30 Fig. 13 is a fra^nentary cross secttonal illustration of an embodiment of a method for 
Rning one of the perforated tubular members of the system for isolating subtenanean 
zones of Fig. 1 with another pierforated tubular member. 
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Fig. 14 is a fragmentary cross sectional iBustratibn of an aiterriative ernbodiment of the 
system for isolating subterranean zones of Fig. 1 ttiat includes a one^y valve for 
preventing flow from a producing zone into a depleted zone. 

5 Rg. 15 Is a fragmentary cross sediondl illustration of an altamative embodiment of the 
system for Isolating subten^nean zones of Fig. 1ln which the system Is used to extract 
geothenrad energy from a subtenrariean geothennal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and rnethod for Isolating one or more subteitanean zones from one or 
more ottier subterranean zoniss is provided. The apparatus and method pemnits a 
produdng zone to be isolated from a nonprodudng zone using a Gon4}ination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may t>e used In combination with conventional, well l^nown, production completion 

15 equv)ment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
oonrinrtinglirtg and/or isolation of the subterrar^n zones fr^ 

Referring to Fig. 1. a wellbore 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterranean formation 115 includes a numl>er of 
productive and non-productive zones, Including a water zone 120 and a targeted oil 
sand zone 125. During exptoratbn of the subterranean fonnation 115» ttie wellbore 
105 may be extended in a well known mamer to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. . 

In a preferred embodirnent. In order to fluiddy isolate the water zone 120 from the 
targeted oH sand zone 125« an apparatie 130 is provided that includes one or more 
sections of solid casing 135, one or more external seals 140, one or more sections cf 
30 perforated casing 145, one or more tntermedlato sections of solid casing 150, and a 
solid shoe 155. In several exenrq)lary embodbnents, the perforated casng 145 includes 
one or nmre radial passs^es. 
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The solid casing 135 provides a fluid oondutt that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may cpmprfse any numt}er of conventional convnerdally avaDat^le sections 
of solid tubular casing such as, for example, oHTield tubulars fabricated from chromium 
5 steel or fiberglass, in a preferred embodiment the solid casing 135 comprises olMield 
tubulars available from various foreign and domestic steel mills. 

The solkl casing 135 is preferably coupled to the casing 110. . The sold casing 135 
may be coupled to the casing 110 using any nuinber of conventional commercially 
10 available processes such as. for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment the solid casing 135 is 
coupled to the casing 110 by uring expandatrie soHd cormectora.* The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid caslr^ 135 is preferably coupled to one rnore of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commerciatty available processes such as, for example, welding, or 
slotted and expandable connectors, tn a preferred embodinient the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

. In a prefenBd embodiment, the casing 135 Includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embod.inr>ent during the production mode of q)eration, an 
internal tubular string with various arrangements of packers, perfbrated tubing, sliding 
25 sleeves, and vahres may be employed within the ^>paratus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particularly preferred embodiment the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial cSrsction Mo intimate contact virith the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radtel direction 
using any number of conventional commercially available methods. 
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Ttie seals 140 prevent the passage of fluids and other material within the annular 
region 165 between ttie solid casings 135 and 150 and the weUbore 105. The seals 
140 may comprise any number of conventional oommerciatly avaljatrie sealing 
materials suitable for sealing a casing In a vvellbore such as, for example, lead, rubber 

5 or epo)y. in a prrferrad embodiment, the seals 140 comprise Stratalok epoxy material 
available flpom HaiDburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this mannerp oil and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casbig 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroiine in Aberdeen, 
Scotland. In a particularly prefen^d embodiment, the perforated casing 145 comprises 
expand^ slotted sandscreen tubular casing available from PetroRne in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or n>ore solid casing 135. The 
. perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, vising, or 
20 slotted or solid expandable connectors, in a preferred embodiment, the perforated 
casing 145 is coupled to the solkl casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably courted to one or more intemr^iate send 
casings 150. The perforated casing 145 may be coupled to the intemnediate solid 
25 casing 150 using ariy numbw* of conventional cornmerciaily available processes such 
as, for example, welding or expandable solid or slotted connected. In a preferred 
mtodiment, the perforated casing 145 is coupled to the intemiedteite solid casing 150 
tff expandable soDd connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventiorral commercially available processes such as. for example, welding or 
expandable solid or slotted connectors. \n a preferred emtxxlimerit the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an altdmative embodlmeflt the ^oe 155 is ooupled directly to the last one of the 
intmnediatB solid casings 150. 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the Interior waNs of the weiibore 105. the perforated casings 145 may be 
expanded In a radisri directfon i^ing any number of conventional commercially available 
processes. 

10 

The tntennedlate soiid casing 150 pennits fluids and other materials to pass between 
adjacent perforated casings 145. The IrrtennediBte solid casing 150 may comprise 
any number of conventional commercially available sections of soiid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred errdxxliment the Intennediate solid casing 150 comprises oDfieid tubulars 
available from foreign and domestic steel mills. 

The intenrodiate solid casing 150 Is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be ooupled to the 
20 perforated casing 145 using any number of conventional commerctaily available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a prsferred ennbodiment, the intemiediate solid casing 150 is boupled to the perforated 
casing 145 by expandable sdid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intennediate soBd casing 150. 

25 

In a pr^erred embodinmt, the each intennediate soiid caang 150 Includes one more 
valve members 170 for oontnriling the flow of fluids and other materials withbi the 
interior region of the intennediale casing 150. In an alternative embodiment as wRI be 
recognized by persons having oniinary skm in the art and the benefit of the present 
30 disclosure^ during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particularty preferred embodiment, the intertnedlate casing 150 is placed into the 
wellbore 105 by expanding the intenmediate casing 150 in the radial direction into 
intimate contact with the interior walls of the wellbore 105. The Intennedlate casing 
150 nray be expanded In the radial direction using any number of conventional 
5 commercially available methods. 

In an attemative embodiment, one or more of the intenmediate solid casings 150 may 
be omitted. In an alternative prefenBd embodiment, one or mom of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support nrtember for the apparatus 130. In this nrtanner, 
various production and exploration tools n^y be supported by the show 1 50. The shoe 
150 may coniprise'any nuntber of conventional commercially available shoes suitable 
for ime in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe, tn a preferred emtxKiiment, the shoe 150 comprises an aluminum 
shoe available from Hatiiburton. In a preferred embodiment, the shoe 155 is selected 
to provide suffident strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularty prsferrad embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seats 140, a plurality of perforated casings 145, a plurality of 
intemiediate soljd casings 150. and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135. each with one or mora valve members 
160. n perfbralad casings 145, n-1 Intemnedlate solid casings ISO, each vvith one or 

25 mors valve members 170, and a shoe 155. 

Ditfing operatidn ctf the sqiparatus 130. oil and gas nr)ay be oontroiiably produced firom 
the targeted oD sand zone 125 using the perforated casings 145. Jha oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 Intenmcfiate soBd casings 150 with valve members 170 penmits belated sections of the 
zone 125 to be selectively Isolated for production. The seals 140 pemrit the zone 125 
to be ftuididy isolated from the zone 120. The seals 140 further permits isolated 
secfons of the »ne 125 to be fluididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or nort-productive subterranean zones to be 
fluididy isolated. 

In an altenurtlve embodiment, as wiH be recognized by persons having ordinaiy skin in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular strir%| with various ansngements of padcers, 
perforated tubing, sliding sleeves, and valves may be employed virithin the apparatia to 
provide various options for commingling and isolating subterranean zones from each 
other wttile providing a fluid path to ttie surface. 

10 

In several altemative enrtbodiments, the solid casing 135, the perforated ca^gs 145, 
the intermediate sections of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plastically defbnned witiiin the weilbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

IS the following: (1) U.S. patent application serial no. 09/454.139, attorrtey docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510,913. 
attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
apfdnation sertel no. 00/440.338. atton^ay dodcet no. 25791.9.02. filed on 11/15/1999.' 

20 (5) U.S. patent application serial no. 09/523.460, attorney docket no. 25791 .1 1 .02. filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512.895, attorney docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent appKcation serial no. 09/511.941, 
attomey docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent applicatkm serial 
na 09/588.946. attomey docket no. 25791.17.02, fHed on 6/7/2000, (9) U.S. patent 

25 appikalton serial no. 09/559,122. attomey docket no. 25791 ,23.02. filed on 4/26/2000. 
(10) PCT patent appltealion serial no. PCT/USOO/18635. attomey docket no. 
25791.25.(0, filed on 7/9/2000, (11) U.Sl provisfonal patent appiicatkm serial no. 
60/162,671, attomey docket no: 25791.27. filed on 11/1/1999, (12) U.S. provisional 
patent appicathm serial no. 60/154.047, attorney docket no. 25791.^^ filed on 

30 9/16/1999. (13) U.S. pravlskMial patent application serial no. 60/159.082, attomey 
docket no. K791.34, filed on 10/12/1M9, (14) as. provisk}nai patent applicaiion serial 
no. 60/159.039. attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provtetonal patent application serial no. 60/159,033. attorray docket no. 25791 .37. filed 
on 1Q/12/19W, (16) U.S. proviskinai patent applteatk>n serial no. 60/212.359. attomey 
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docket no. 25791.38. fiied on 6/19/2(X>0. (17) U.S. provisional patent application sartai 
no. 60/165.228, attorney docket no. 25791.39. filed on 11/12^1999, (18) U.S. 
prcMsional patent application serial no. 60/221,443. attorney docket na 25791.45, filed 
on 7/28/2000, (19) U.S. provisiorail patent ai>)>tlcatk)n serial no. 60/221,645, attorney 

6 docket no. 25791 .46, filed on 7/28/2000. (20) U.S. provisional patent applkalton serial 
no. 60/233,638. attorney dockiat no. 25791 .47. filed on 8/18/2000. (21) U.S. pravistonal 
patent application serial no. 60/237.334, attorney docket no. 25791.46. fned on 
10/2/2000, (22) U.S. provistohal patent applicatton serial no. 60/270,007, attorney 
docket no. 25791.50. filed on 2/2(1/2001; (23) U.S. proviskjnal patent applkiatkm serial 

10 no. 60/282.434, attorney docket no. 26791.51. filed on.1/17/2001; (24) U.S. pro\/isk>nal 
patent application serial no. 60/259,486, attorney docket no. 25791.52. filed on 
1/3/2001: (25) U.S. proviskmai patent appUcation serial no. 60/303.740. attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provistonal patent applicatton serial no. 
60/313,453. attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985, attorney docket no. 25791.67, fHed on 
9/6/2001 ; (28) U.S. provisional patent applicattofi serial no. 60/31 6,366. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, atlorriey docket no. 25791.69, filed on 10/3/2001, the dlsctosures of which 
are Incorporated herein by reference: In an exemplary embodiment, the radial 

20 clearances between the radially expanded solid casings 135. perforated casings 145. 
intenmediate secttons of solid casing 150, and/or the solW shoe 155 and ttie wellbofe 
105 are eliminated thereby eliminating the annuius between ttte solid casings, the 
perforated casings 145, the intennediate sections of solkl casing 150, and/or the sofid 
shoe 155 and the wallbore 105. In this manner, the optional need for filling ttie annuius 

25 with a filer rfiaterial such as, for example, gravel, nray be eliminated. 

- Rsferrine to Figs. 2a-2d. an UustiBtive embocflment of a system 200 for Isolating 
subterranean fbnnatkMtt Includes a tubular support monber 202 that defines a 
passage 202a. A tubular expansion com 204 that defines a passage 204a is coupled 
30 to an end of the tubular support mennber 202. In an exemplary embodiment, the 
tubular expanston cone 204 inckides a tapered outer surface 204b for reasons to be 
descrit>ed. 
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A pre^xpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and t>e supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
ftiilher includes an unexpended intenmediate portion. 206c, another pre-expanded end 

5 206d, and a sealing memtiar 206e coupled to the exterior surfece of the unexpended 
intemnediate portion. In an exemplary embodiment, me inside and outside diameters of 
the pre^xpanded ends, 206a and 206d, of the first esqwndable tubular member 206 
are greater than the inside and outeide diameters of the unexpended intonnediate 
portion 206c. An end 208a of a shoe 20B is coupled to the pre-e)q?anded end 206a of 

10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubuter member 

IS 21 0 is coupled to an end 21 2!a of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection. A prs-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b Is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further Includes an unexpended Intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intenmediate portion. In an exemplary emtKxliment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended ihtennediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the otfier pre<«xpanded end 214d of the second expandable tubutar member 214 by 
a conventional threaded connection. Another end 216c of the stotted tubular member 
216 is OMjpled to an end 218a of a dotted tubi^ member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expand«l end 22Da of a third 
expandable tubular member 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpendeid intermediate portion 220c, another pre^xpanded 
end 220d, and a sealing member .220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary endxxliment, the inside and outside 
dianteters of ttie pre^anded ends, 220a and 220d, of the third expandable tubular 
. member 220 are greater than the inside and outside (fiameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is ttueadabty coupled to the end 30d of the third 
exparKlaUe tubular rnember 220. 

In an exemplary embodiment, the inside and outside diameters <rf the pre-expanded 
10 ends. 20ea, 206d. 214a, 214d, 220a and 220d, of the expandable tubular members. 
206. 214, and 220, and the slotted tubular members 210, 212, 216. and 218. are 
substantially equal. In several exemplary entbodiments. the sealing members, 206e, 
214e, and 220e, of the expandable tubiriar members, 206, 214. and 220, respectively, 
ftjrther Include anchoring Elements for engaging the mllbore casing 104. In sevenal 
15 exemptary emtXKJiments, the slotted tubular members, 210. 212, 216, and 218, are 
oonventkx^l slotted tubular members havbng threaded end connections suitable for 
use in an oli or gas well, an underground pipeline, or as a structural support. In several 
altemative embodiments, the slotted tubular members, 210, 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean fom^ation. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is.lnttiaiiy 
position^ in a borehole 224 formed In a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 nuiy be 

25 positioned in ariy orientation from vertical to horizonteL In an exemplary embodiment 
the ispp&r end of the tubular support member 202 may be supported in a conventiortal 
manner using, for example, a slip joint, or equivalent device in order to permit upward 
movement cf the tubular support meirtber and tubular expai^ion cone 204 relative to 
one or more of the expandable tubular numbers, 208. 214, and 220^ and tubul«- 

30 members, 210. 212, 216, and 218. 

In an exemplary embodiment as illustrated in Ftq. 2b, a ftuidic material 228 is then 
Injected into the system 200, through the passages, 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204. respectively. 
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in an exemplary embodiment, as illustrated in Fig. 2c, the continued Injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respediyely, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone ttiereby radially 
e)vanding and plastically deforming the expandable tubular member 208 off of the 
tapered extemal surface 204b of the tubular expansion cone 2D4. In particular, the 
Intermediate non pre-expanded portion 206c of the expandable taibular member 206 is 
radially expanded and plastioally deformed df of the tepered extemai surfece 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the weilbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing. 104. In an exerhplary. embodiment, the radiaBy expanded 
intermediate portion 206c of the expandable tubular member 206 is also ttieretiy 

15 anchored to the wellbore casing 104. 

in an exemplary emtxxliment, as illustrated in Fig. 2d, after the expandable tubular 
memt>er 206 has been plastically deformed and radlaDy expanded off of the tapered 
extemal surface 204b of the tubular expansion cons 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular mand>ers, 214 and 
220, are radially expanded and plastically deformed off of the tapered extemal surface 
204b of ttie tubular expansion cone 204. In particular, the htermediate non pre- 
expanded portion 214c of the second expandable tiibular member 214 is radially 

25 expanded and plastically deformec^ off of the tapered external surfece 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages ^e 
interior surface of the welIt>ore 224. Cons«]uently, the radially expanded intermediate 
portion 214c of the secorKl expandable tubular member 214 is thereby coufded to the 
weflbore 224. In an ^xamplary embodiment, the radially expanded intermediate pcvtion 

30 214c of the second expmidable tubular member 214 is also thereby anchored to the 
weObore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 wOl ^n displaoe the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular memt>er 
220. Rnally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tutxilar ntember 
220 off of the tapered external surface 204b of the tubular expansion oone 204. In 
particular, the intemnediate non pre-expanded portton 220c of the third expandable 
tubular member 220 is radiafly extended and plastically defbnned off of the tapered 
5 external surfece 204b of the tubular expansion oorie 204. As a result, the sealing 
member 220e engages the Interior surface of the wellbore 224. Consequently, the 
radially expanded intenradiate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary entbodiment. the radially 
expanded intemiediate portion 220c of the third e}q>dndable tubular nnember 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 2^6a and 
fluidicly Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
faibular member 220. the tubular support member 202 and the tubular expansion oone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intenrrodiate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206. 214, and 
220, respectively, are radially expanded and plasticaOy defonmed by the upward 

20 displdcement of the tubular expansion cone 204. As a result the sealing members. 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
wetlbors 224 thersby coupling the shoe 208, the expandatte tubular member 206, the 
slotted tubular immbers, 210 and 212, the expandable tubular member 214, the slotted 
tubidar members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the connections b^ween the expandable hibular 
members, 206, 214. and 220. the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable GonnecHons ther^ provi<fing 
significant cost savings. In addition, the Inside diameters of the expandable tubidar 
members, 206, 214, and 220. and the slotted tubular members, 210, 212. 216. and 

30 218. after the radial expansion pmoess, are sid)stantially equal. In this manner, 
additional conventional tools and other cpnventlondl equipment may be easily 
petitioned vtrRhin. and moved through, the expandabte and slotted tubular memt>«s. In 
several alternative entfxxjiments, the conventional tools and equipoYent include 
conventional vatving and other oonventionaJ flow control devices for oontrotling the flow 
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of fliwlfc materials within and between the expandat>ie tubular members, 206, 214. and 
220, and the slotted tubular members^ 210, 212, 216, and 218. 

Furthemiore. in the system 200, the slotted tubular members 210, 212, 216, and 218 
5 are intarieaved' among the expandable tubular membera, 206, 214, and 220. As a 
result, because only the Intemnedlate non pre^expanded portions, 206c, 214c and 
220c. or the expendable tubular members, 206. 214, and 220, respectively, are radtelly 
expanded and plastically defomned. the stotted tubular members, 210, 212. 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the Intemmilate non 
pre-^xpaiTKled portions, 206c 214c and 220c of the expandable tubular membere, 
206. 214. and 220, respectively, are radially expanded and plastically defomried. the 
number and leng^ of the rnt^aved stotted tubular members. 210, 212, 216. and 218 
can be much greater than the number and length of the expandable tubular meml}ers. 

IS In an exemplary embodiment, the total length of the intennediate non pre^xpanded 
portions, 206c 214c and 220c of the expandable tubular members, 206, 214, and 
220, is approximately 200 feet, and the total length of the stotted tubular members. 
210, 212. 218, and 218, is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length cif approximate 4000 feet Is coupled 

20 to the wellbore 224 by radially expanding and ptasticaliy defonriing a totel length of only 
approximatoty 200 feet 

Furthemiore, the sealing members 206e. 214e, and 220e, of the expandable tubular 
members. 206. 214* and 220. respecUveiy. are used to. couple the expandable tubular 
25 members and the slotted tubular mmibers. 210, 212, 216, and 218 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandabte tutHiter members, 
and the weDbore 224 niay be large enough to effectively eTimlnate the possiUllty of 
damage to the mpandabte tubular members and slotted tubular niembers durb^ the 
placement of the system 200 within the wellbore. 

30 

In an exemplary embodiment, the pre-e)9anded ends, 206a, 208d, 21 4d. 214d, 22(te, 
and 220d, of the expandiable tubular members. 206. 214, and 220, respectively, and 
the slotted tubular noembers, 2ld, 212, 216. and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intermediate non pre^xpanded portions. 206c 214c, and 220c of the 
expandaUe tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular nwmbers, 210. 212. 216. and 218. have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermedlato portions. 206c 214c and 220c of the expahdabto tubuter members. 206. 
214, and 220, are equal to 7.675 Iriches; and the weUbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a. 206d. 214a. 214d. 220a, 
10 and 220d. of the expandable tubuter members. 206. 214. and 220, respectively, and 
the slotted tubular members. 210, 212, 216. and 218. have outeide diameters and wall 
thidmesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, ttie intenradtete non pre-expanded portion^. 206c 214c and 220c of the 
expandabte tubuter members. 206, 214. and 220. respectively, have outeide diameters 
15 of 4.000 inches; the slotted tubuter members. 210. 212. 216. and 218. have inside 
diametefs of 4.000 Inches; after the radial expansion, the inside dtemeters of the 
intermedtete portions, 206c. 214c. and 220c of the expandable tubular members, 206, 
214, and 220. are equal to 4.000 inches and the weilbore 224 has an inside dtemeter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil, gas. and/or water into or from the subtenanean 
Ibnnation 226b. 

25 Referring now to Fig. 3. an exemptery embodiment of an expandabte tidHdar member 
300 wl now be described. The tubular member 300 defines an Ir^rlor region 300a 
and includes a first end 300b Including a first threaded connection 30pba. a first 
taperM portion 300c, an Intennedtete portion 300d, a second tepered portion 300e. 
and 8 second end 300f including a second thnsaded connection 300te. The tubuter 

30 member 300 further preferably indudes an intermedtete sealing member 300g that is 
coupted to the exterior si^ce of the interrnediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubuter member 300 nnay be febrlcated from any number of 
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oonventbnal commerdaUy available materials such as, for example, Oilfield Country 
Tubular Goods (OCTG). 13 chromium steel tubing/casing, or L83, J55. or PIIO API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tt^lar nnember 300 has a 
substantially drcular cross section. Furthermore, in an exemplary embodiment, me 
interior region aoOia of the tubular member includes a first inside diameter D,. an 
intemwdiate inside (flameter Dint, and a SMond inside diameter Ds. in an exemplary 
embodiment, the first and second inside diameters, Di and D2. are substantially equal. 
10 In an exemplary embodlirant, the first and second inside diam^rs. Dt and Dj, are 
greater than the Intemiediate inside diameter Dgfr. 

The first end 300b of the ti^MjIar member 300 is coupled to the intermediate portion 
SOOd by the first tapered portion 300c arMI the second end 300f of tfte tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f. of the tubular member 300 is greater than the outside diameter of the 
intemnediate portion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular member 300 include wail thicltnesses. ti and tz. respectively. In an 

20 exemplary embodiment, the outside diameter of the intemnediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends. 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a waD thidcness tmr. 

25 in an exsmplaiy embodiment, the wail thidimesses ti and ^ are substantially equal in 
order to provide substanliaily equal burst strength for the first and second ends. 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wan 
tMdcnesses. ti and ts, are both greater than the wafl thickness tnt irt-order to optimally 
match the burst strength of me fbst and second end3, 300a and 300f, of the tobular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exomplary embodiment, the first and second tepered portions. 300c and 300e. 
are inclined at an angle, a. relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facBitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions. 300c and 
3(K)e. provide a smooth transition between the first and Mcond ends. 300a and 300f. 
and the intennediate portion 300d. of the tubular member 300 in order to minimize 

• stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surlaoe of the 
inlemiBdiate portion 300d of the tutnitar member 300. In an exemplary embodiment, 
the intermediate sealing member 300g seals the Interface between the intonmediate 
porliQn 300d of the tubular member 300 and ttie interior surface of a iwllbore casing 

10 305, or other preexisting structure, after the radial expansion and plastic defonnation of 
the intermediate portion 3D0d of the tubular member 300. in an exsmplary 
embodiment, the ihtemiediate seialing member 300g has a substantially annular cross 
section. In an exemplary embodiment the mjtside diameter of the intermediate sealing 
member 300g is selected to be less than ti^ outside diameters of the first and second 

15 ends, 300a and 300f. of the tutHJidr nwmber 300 in order to optimally protect the 
intermediate sealing number 300g during placement of the tubular member 300 within 
^ wellbore casings 305. The intermediate sealing member 300g may be fabricated 
from any number of conventionai comrmrdaily available materials such as. for 
example, thermoset or themnoplastic polyrners. In an exemplary embodiment, the 

20 intemnsdiate sealing member 300g is fabricated from thennoset polymers in order to 
optimally seal the radially expanded Intermediate portion 300d of the tubular nr>ember 
300 with the wellbore casing 305. in several alternative emtxxliments, the seating^ 
nnember 30Qg tridudes one or more rigid ancl>ors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and ptestlcally deformed intenmediate portion 

25 300d of the tubular member 300 to the weilt)ore casing. 

' Refming to Fi^. 4, and 5a to 5d. In an exemplary embodiment, the tubular member 
300 te fbnned by a process 400 that includes the steps of: (1 ) upsett^ both ends of a. 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded iqiset ends of the tubular member in step 
415; (4) forming threaded connections In tx4h expanded upset ends of the tubular 
nmnber In step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intenmediate portion of the tubular menrA>er in step 425. 
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As Illustrated in FIG. 5a, in step 405, both ends, 500a and 500b. of a tubutar member 
500 are upset using convehttonal upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 Include the wail thicknesses ti and t2. The intermediate 
portion 500c of the tubular member 500 includes the wall thickness tiMT and the interior 

5 diameter Dmt- In an exemplary emt>odiment» the wall thickness^ ti and U are 
substantiaily equal in order to provMe burst strength that is substantially equal along 
the entire length of the tubular nnember 500. In an exemplary emk>odiment, the wail 
thicknesses ti and tz are both greater than the wall thickness tiKr in order to provUe 
burst strength that Is substantially equal along the entire length of the tubular memtier 

10 500» and also to optimally facilitata the fbnnation of threaded connections in the fitst 
and second ends. 500a and 500b. 

As HlustratBd in Fig! 5b, In steps 410 and 415, both ends, 500a and 500b. of Ihe tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends. 500a and SOOb, of the tubular member are stress relieved. The 
radially expanded ends, SOOa and 500b. of the tubular member 500 include the interior 
diameters D« and D2. In an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratk) of the interior diameters Di and Da to the interior 

20 diameter Dht ranges from about 100% to 120% in order to facilitate the subsequent 
radial expanskm of the tubular nnember 500. 

In a pieferred embodiment the relationship between the wall thicknesses ti. ts, and \oa 
of the tubular member 500; the inside dtameters Di. D2 and Dint of the tubular nnember 
25 500; the lnskte diameter IK^doton of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Dqor0 of ttte 
expmdoii cone that will be used to radially expand the tubular memt^r 500 within the 
wellbors casing is given by the foliowing expresskxi: 




whwe ti s t2; and 
Di = D2. 

By satisfying the relattonship given in equation (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radiai expansion process are 
substantially equalized. More generally, the reiationship given in equation (1) may be 
used to calouldte the optimal geometry for the tubular member 500 for subsequent 
radial expan^n and plastic defbrniation of the tubular member 500 for fabricating 
5 end/br repairing a wellbore casing, a pipeKne, or a structural support 

As illustrated in FIG. 5c, in step 420, conventional threaded connections, SOOd and 
500e. are fbmied in both expanded ends, SOOa and 500b, of the tubuliar member 500. 
In an exemplary embodiment, the threaded connections, SOOd and SOOa, are provided 
10 using conventional processes for forming pin and box type threaded connections 
availatile from Atias*Bradford. 

As illustrated In Fig. 5d, in step 425, a sealing member SOOf is then applied onto the 
outside diameter of the nofi-expanded intermediate portion 500c of tlie tubular member 

15 500. ThQ sealing member SOOf may be applied to the outside diameter of the non- 
expanded intermediate porttm SOOc of the tubular member 500 using any nunU)er of 
conventional oomnriercially avallabte methods. In a preferred embodiment, the sealing 
member SOOf is applied to the outside diameter of the ffitermediate portion SOOc of the 
tubular nnember 500 using oommerdally available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embod^nt, the expandable tubular members, 208, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 aruj 500. 

25 

Refening to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radialy expanding the tubular members 206. 214, 220, 300 and 500 will now be 
described. The expansion oone 6(X) defines a passage 600a and includes a front end 
605, a rear er>d 610, and a radtel expansion section 615. 

30 

In an exemptery embodiment the radi€d expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attedc Ot and the second oonicel outer surface 625 
includes an angle of attack Oj. In an exemplary embodiment, the angto of attadc Oi is 
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greater than the angle of attack aa. In this manner; the first conical outer surface 620 
* optimaUy radially expands the intermediate portions, 206c, 214c, 220c, SOOd, and 500c, 
of the tubular members, 206, 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expandsd first and second ends, 206a 

5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members, 206, 214. 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attadc Qi ranging from ^ut 8 to 20 
degrees, and the second oorrical CHJter surface 625 indudss an angle of attack 02 
ranging from atxxjt 4 to 15 degrees bi order to opUmaly radially expand and plastically 

10 defomn the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or mors adjacent conical outer surfaces ha>nng 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rsar end 61 0 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expansfon cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment the radial expansion section 715 
include an outer surface having a sut>8tantially parabolic outer profile thereby 
provMing a parabok>id shape. In this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that omstantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear erkd 710 of the 
expansion cone. The parabolk; outer proffle of the outer surface of the radial 
expansion section 715 may be formed using a plurality of adjacent discrete oontoal 
sec4k>ns and/or using a continuous curved surface. In this manner, the region of the 

25 outer surface of the radial expansk>n sectton 715 adSacent to the front end 705 of the 
expansion cone 700 may optimally radially exparKl the intemiedlate portions, 206c, 
214c, 220c 300d, and 500c of the tubular members. 206, 214. 220. 300, and 500, 
while the region of the outer surface of the racfial expanskin section 71 5 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre-: 

30 expanded first and second ends, 206a and 206d, 214a and214d. 220a and 220d, 300b 
and 300f, and 500a and 500b. of the tubular members, 206, 214, 220, 300 arkl 500. In 
an exemplary embodiment the parabolic profite of the outer surface of the radial 
expansion sectton 715 is selected to provkle an angle (tf attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

fn an exemplary embodiment the tubular expansioh cone 204 of the system 200 Is 
5 substantially identical to the expansion comb 600 or 700, and/or inoorporatas one or 
more of the teachings of the axpanston oones 600 and/or 700. 

In several alternative enrrimiiments, the teachings of the apparatus 130, the system' 
200, the expandable tubiilar member 300. the method 400, and/or the expandable 
10 tubular member 500 are at least partialiyconrtbined. 

Refening to Rg. 8, in an altemativa embodiment, cohventbnal temperature, pressure, 
and flow sensors. 802, 604, and 806. respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively. In turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controlier 810 for controlling the 

20 operation of the flow contrd valves 160 as a function of the operating temperature, 
pressure, and fbiw rales within the perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an altemative embodiment, a solid tubular member 905 is 
oouplad to one of the perforated tubular membm 145 by radially expanding and 

25 plastically defomrtirv the solid tubular member into engagement with the perforated 
tubular member in a conventional mainer and/or using one or more of the radial 
expansion methods disdosed in one or more of the followbig: (1) U.S. patent 
appHcalion serial no. 09M54,139. attomey dodcet no. 25791.03.02, filed on 12/3/1099. 
(2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02, fHed 

30 on 2/23«000. (3) U.S. patent application serial no. 09/502,350. attomey docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent applicatton serial no. 09/440,338, 
attomey docket no. 25791,9.02, filed cm 11/15/1999, (5) U.S. patent applteation serial 
no. 09/523,460. attorney docket no. 25791.11.02. filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09^11,941. attorney docket no. 25791.16.02, filed 
on 2^4/2000, (8) U.S. patent appGcation serial no. 09/588«946, attorney docket no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent applicatton serial no. 09/559,122. 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent applk:atIon serial 

5 no. PCT/US0Q/1B635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
proviskmal patent applteatton serial no. 60/162,671. attorney docket no. 25791J27. filed 
on 11/1/1999, (12) U.S. provisional patent apF^ication serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999« (13) U.S. provislonarpatent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed* on 10/12/1999, (14) ij.S. 

10 provisional patent applksatton serial no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12/1999. (15) U.S. provlstonal patent application serial no. 60/159.033, attorney 
docket no. 25791 .37, fited or> 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional 
patent 24>plication serial no. 60/165.228. attorney docket n6. 25791,39, filed on 

15 11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney 
docket no. 25791.45. filed on 7/28/2000, (19) U.S. provlstonal patent applteation serial 
no. 60/221 ,645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provlstonal 
patent application ser^ no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent aprritoation serial rio. 60/237.334, attorney 

20 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent appllcatfon serial 
no. 60/270.007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent appOcation serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60003,740. attorriey docket no. 25791.61, filed on 7/8/2001; (26) U.S. provblonal 
patent appDcatton serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S.. pfovistonal patent applicatton serial no. 60/317,985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provlstonal patent applicatton serial 
no. 60,318,386. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent appitoatton serial no. 09/969,92^ attorney docket no. 25791.69. fiied on 
10/3/2001, the disctosures of wtiJch are Incorporated herein by reference. In this 
manner, the solkS tutnjiar menit)6r 905 fluWidy seals the radial passages formed in the 
perforated tutnilar rr»rTd>er 145 thereby preventing the passage of fluidic materials 
and/or fonnatton materials through the perforated tubular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perfbrated tububr menribers 145 are sealed by injecting a hardenal)le fluidic sealing 
material 1005 into the radial openings in the one perfbrated tubular member by 
5 positioning a closed emJed pipe 1010 having one or more radial openir^ 1010a within 
the cme perforated tubular member 145. Conventional seaflng members 1015 and 
1020 then seal ttie Interface between the pipe lOIOand the opposite ends of the one 
perforated tubiter member 145. The hardenaUe fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the harctenable fluidic sealing rnat^l 
out of the annulus between the one perforated tubular nrtember 145 and the formation 
125. The pipe 1010 and sealing members. 1015 and 1020. are then removed from the 
apparatus 130« and the hardenable fluidic seaHng nnaterial is allowed to cure. A 
conyenttonal drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perfbrated tubular member 145. In an exemplaiy 
embodiment, tt)e hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular memt)ers'145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact v\rith the surrounding fomiatlon 125 thereby compressing the 
surrounding fomiation. In this manner, the surrounding fonnatton 125 Is maintained In 
a state of compression thereby stabilizing the surrounding formation, reducing the flow 
of loose particles from the surrounding formation into the radial openings of the 
perforated tubular member 145. and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

In an alternative embodinnent. a setemic source 1105 te positioned on a surfece 
location to thereby Inrpart seismic energy into the fbnnation 125. In this manner, 
psrtictes lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial opmings theret>y enhancing the subsequent rscovery of 
hydrDcartx)ns from the fbnrnafion 1 i25. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact witti the surrounding formation 
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125, thereby coupling the perforated tubular member 145 to the surroundlrtg fomnation, 
an impulsive load Is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular memt)er 145 by applying the load to the end of the 
apparatus 130. The ImpulsK^ IoskJ is then transferred to the ^nounding formation 125 = 
5 . thereby compacting and/or slurrifying the surrounding fomnation. As a result, the 
reoovery of hydrocarbons from the fomnation 1 25 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12« a w^lbore casing 1205 having 
one or more perforations 1210 is posittoned witltin the wellbore 105 that traverses the 

10 Ibnmation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of ttie apparatus 130 are radially 
expanded and plastically defomned into contact with the wellbore casing 1205 thereby 
compressing the surrounding fonmation 125. In this manner, the surrounding fbmnatton 
125 is maintsdned in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particles from the sunrounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recoveiy of 
hydrocart>ons from the surrounding formation. 

In an alternative embodiment, a seismic souroe 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In this manner, 
particles (edged In the radial openings in the perforated tubular member 145 may be 
dislodged fmm the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fomnation 125. 

25 In an alternative emt>odiment, after the perforated tubular member 145 has been 
radially expanded and plasticaily fbmoed Into contact with the wellbore casing 1205, 
' thereby ooupDng the perforated tubular mennber 145 to the surrounding fiomiatiori, an 
impulsive load Is applied to the perforated tubular member. The impulsive load may be 
appBed to the perforated tul>ular member 145 by applying the load to the end of the 

30 apparatus 1 30. The impulsh^ load b then transferred to the surrounding formation 125 
thereby compacting and/or slurrffying the SL»rrounding formation. As a result, the 
recovery of hydrocart)ons from the formation 125 is enhanced. 



44 



Referring to Fig. 13. in an alterhativB embodlmeiti, one or more perforated tubular 
members 1305 are cou^d to one of the perforated tubular members 145 by radially 
expanding and plastically defomdng the perforated tubular member into engagement 
with the perforated tubular member in a oonventianal manner and/or using one or more 
5 of the radial expansion mettwds disclosed in one or more of the fdiowing: (1) U.S. 
patent application serial no. Od/454.139. attorney docket no. 25791.03.02, filed on 
12/3/1999. (2) U.S. patent applicalion serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000. (3) U.S. patent applteatfon serfat no. 00/502.350, 
attorney docket no. 25791 .8.02. filed on 2/10/2000. (4) U.S. patent appicatton serial 

10 no. 09/440.338, attorney docket no. 25791.9.02, fijed on 11/15/1999, (5) U.S. patent 
appiteatton serial no. 09/523.460. attorney docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent appilcation serial no. 09/511.941^ attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588*046. 

15 attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent application serial 
no. 09/559,122, attorney doclcet no. 25791.23.02. filed on 4/28/2000. (10) PCT patent 
aM)Bcatton serial no. PCTAJSOO/18635. attorn^ docket no. 25791.25.02. filed on 
7/9/2000. (1 1 ) U.S. provisional patent appHcatton serial no. 60/162,671 , attorney docket 
no. 25791.27. filed oh 11/1/1999. (12) U.S. provisional patent application serial no. 

20 60/154,047. attorney docket no. 25791.20. filed on 9/16/1999. (13) U.S. provisional 
patent appncation serial no. 60/159,082, attorney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent applicatkm serial no. 60/159,030, attorney 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provistonai patent applicatton serial 
no. 60/159.033. atlom^ dockrt no. 25791.37. filed on 10/12/1999, (16) U.S. 

25 provistonal patent appNcalton serial no. 60/212.359. attorney docket na 25791 .38, filed 
on 6/19/2000. (17) U.8. provisional patent applcaUon serial no. 60/165.228. attorney 
docket no. 25791.39. filed on 11/12/1999. (18) U.S. pioviskinai patent application serial 
no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. praviskxial 
patent appHcatton serial no. 60/221.645, attorney docket no. 25791:46, filed on ' 

30 7/28/2000, (20) U.S. provistonai patent appficatton serial no.. 60/233,638. attorney 
docket no. 25791.47. filed on 9/18/2000. (21) U.S. provlskMial patent appHcatkm serial 
no. 60/237.334, attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60/270.007. attorney docket no. 25791.50. fHed on 
2/20/2001; (23) U.S. provistonal patent appiteattoh serial no. 60/262,434. attoniey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 6(V259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional paterit appTicatton serial no. 60/313.453. attorney docket 
5 no. 25791.59, filed on B/20/2001; (27) U.S. provisional patent application serial no. 
60/317,985. attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional 
patent appHcatton serial no. 60/318.386. attorney dodcet no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969.922. attorney docket 
no. 25791.69, filed on 10/3/2001, the disctosures of whteh are incorporated herein by 
10 reference. In this manner, the perforated tulHjIar memt)er 905 modifies the ftow 
characteristics of the perflated tubular memt>er 145 thereby permitting the operator of 
the apparatus 130 to nrxxflfy the overall flow chaiaderistics df the apparatus. 

In an alternative embodirtlent, as iDustrat^ in Fig. 14, a one-way valve 1405 such as. 
15 for example, a check valve flukfidy couples the interior of a pair of adjacent perforated 
tubular members, '145d and 145b. that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manrier, if zor>e B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into th» depleted zone 
B. 

20 

In an altemative embodiment, as illustratad in Fig. 15. the apparatus 130 is used to 
extract geolhermat energy from a targeted subterranean geothermal zone 1505. In this 
manner, tt)e operational efficiency of the extraction of gecrthemnal energy is signiflcantiy 
enhanced due to the rncreased intemal diameters of the various radially expanded 
25 elenrientsof the apparatus 130 that pemriit greater vduiTietricfkiws. 

In an alternative embodiment, the perforated tubular members. 145. 210, 212. 216, 
218, and 130&of the apparatus 130 may t>e cleaned further radial expansion of the 
perforated tutnjlar members. In an e)mnplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145. 210, 212. 216. 218, and 1305 of the apparatifi 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isoiafion assembly including 
one or more solkl tubular members, each solkJ tubular memtier including one or more 
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external seals, and one or nrKsre perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to (he zonal isolation assembly. In an exemplary 
embodiment, the zoned isolation assembly further Includes one or more intennediate 
soTid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intemnecDate solid tubular rnember including one or more extemal 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for coritrolRng the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more <rf the Intenrodiate solid tubular 
members Include one or more valve merribers. 

10 • 

An apparatus has also been described that Includes a zonal Isolation assembly that 
includes one or more primary solid tubujars, each primary solid tubular Including one or 
more extemal annular seals, n perforated tubulars coupled to the primary soBd 
tubutars. and n*1 intermediate solid tubulars coupled to and interteaved ammg the 
IS perforated tubulars. each intennediate solid tubular including one or mora extemal 
annular seals, arid ia shoe coupled to the zonal teolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weHbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subten-anean 
zone, positioning one or hfioire prorated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zor>e, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to Vhs second subterranean zone within the weHbpre extemal to 

25 the solid and perfora^taJbuiars. 

A m^od of extiading nnaterials from a producing subterranean zone In a wellborii, at 
least a portion of the wellbore indiKling a casing, has also been described that includes 
positioning one or nriore primary solM tubulars within the weHbore, fluidldy coupling the 
30 primary solid tubidans with the caang, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, flukfidy coupling the perforated tubulars with the primary solid tubulars, fluldidy 
isolating the produdrtg subtenranean zone from at Irast one other sut>terranean zone 
within the wellbore, and fluidiciy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment the method further 
includes oontroHably fluididy decoupling at least one of the perforated tubulars from at 
least orte other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean fomnation Including 
a weilbore, a zonal isolation assembly at least partially positioned witNn the wetlbore 
that includes onaor nrxm solid tubular members, each solid tubular member including 
one or more external seals, and one or mote perforated tubular members coupled to 
the soBd tubidar members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at le»t one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 Including one or more external seals, wherein at least one of the solid tubular 
members, the perfected tubular rhembers, and the intenmedlate solid tubular members 
are fontied by a radial expansion process performed within the wellbore. In an 
exemplary embodiment the zonal isolation assembly further comprises one or more 
vah/e members for controlling the flow of fluids between ttie solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intemiediate solid tubular members indude one or more valve members for oontrolling 
the fkMf of fluids between the sofid tubular members and the perforated tubular 
memt)ers. 

25 An apparatus has ateo been descnbed that includes a subterranean formation indiftling 
a wellbore, a zonal isolation assembly positioned within the wellbore that Includes one 
or mora primary solid tubulars, each primary solid tutHilar induding. one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulais, and n-1 intermediate solid tubulars coufHed to and. interleaved among the 

30. perforated tubulars, each intefm»diate soBd tubular induding one or more external 
annular seals, and a shoe coupled to the zonal isolation as8emt)ly, wherein at least one 
of the prinwy solid tubulars, the perforated tubulars, arvd the intermediate solid 
tubulars are fonned by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
weUbore tas Oso been described that includes positioning one or more primary solid 
lubulars within the weUbore. the primaiy solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars ^Mthin the wellbore, the perforated 
5 tubulars traversing the second subtenranean zone» radially expanding at least one of 
the prbnary solid tubulars and perforated tubulars within the weiibore, fluidlcly coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fhiicte from the fbst sublenanean zone to the seoorid subterranean zone within the 
wsilbore external to the primary soBd tubulars and perforated tubuteirs. 

10 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing » has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more peribrated tubulars within the wellbore, the perforated tubulars traversing the 

IS producing subtenanean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars wHhin the wellbore, fluidlcly coupling the primary 
solid tubiriars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the producing subterranean zone from at least one 
other subtenanean zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subtenranean zone. In an exemplary 
embodiment the rnethod further indu'des controllably fluididy decouplbig at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fomnation induding 
25 a weObore, a zonal isolation asserhbly positioned withiri the wellborie that indudes n 
solid tubular members positioned wtthh the wellbore. each solid tubular member 
induding one or more external seals, and n-1 perforated tubular mjshfibers positioned 
withh the wellbore coupled to and' interieaved among the soDd taibuter members, and a 
shoe posiHoned within the wellbore coupled to the zonal isolatfon assembly. In an 
30 exemplary embodiment, the zonal tedation assemlriy further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular memt>ers. In an exemplary ernbodiment, one or more of the 
sdid tubular members indude one or more valve members for contrdOng the flow of 
fluids between the s<did tubular memt^rs and the perforated tubular meml>er5. 
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A system for isdating a first subterranean zone from a second subterranean zone in a 
welRxxe has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubidars traver^g the first 

5 sutrtetranean zone, means for positionvig one or more perforated tubulars within the 
wellb(m, the perforated tubulars traversing the second subterranean zone, mearis for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean 2one to the second 
subteiranaan zone within the wellbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extr^ng materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore. means for 

15 fiuklicly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fhjidicly ooupling the perforated tubulars witti 
the primary solid tubulars, means for fluidicty isolating the producing subtenranean zone 
from et least one other ^bterranean zor^ within the wellbore, and means for fluididy 

20 oouplir>g at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary emtxxjiment, the system further indudes means for controllabiy 
flutdidy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for Isolating a first subtenwiean zone from a second subterranean zone In a 
wellbore has also been described that indudes means for positioning one or more 
priniary solid tubulars withfn the weUbore, the primary soHd tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars travwdng the second subterranean zone, means for 

30 radially expanding at least one of the primary s€l&6 tubulars and perforated tubulars 
within the weltbore, means for fluididy ooupling the perforated tubulars and the primary 
solid tubulars, and nneans for preventir>g the piassage of fluids from the first 
subterranean zone to the second 6ubterrar)ean zone within the wellbore external to the 
primary solid tubulars arxl perforated tubulars. 
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A system for extracting materials from a producing subtenranean zone in a wellbore, at 
lea^ a portion of the weDbore including a casing, has aiso t>een descritied that includes 
means for positioning one or more primary solid tubulars within the wellbore. means for 

5 positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radiaHy expanding at least one 
of the primary solid tubulars and the perforated tiiA>ulars within the wellbore. means for 
fluididy coupling the primary 6Oli0 tutnjlars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 

10 - produdhg aubterranean zone from at leest one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the produdng subterranean zone, in an exemplary embodiment ttte system further 
indudes nr>eans for controliably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
Indude a tubular body comprising an intemtedlate portion and first and second 
expanded end portions coupled to opposing ends of the intemfiediale portion, and a 

25 sealing memb^* coupled to the exterior surface of the Intermediate portion, and one or 
more slotted tulMilar members coupled to. the expandable tubular members, vvherein 
the intide diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an examplary embodinrwit, the wait 
thicknesses of the first and second exparnled end portions are greater tten the wall 

30 thickness of the intermediate portion. In an exemplary embodiment, each expandable 
tubular member further indudes a first tubular transitionary member coupled between 
the first expanded end portion and the intermediate portion, and a second tutmlar 
transitionary nrrember coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of indination of the first and second tubuter 
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transHionary members relative to the intermediate portion ranges from.at>out 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the Intemnediate 
portion ranges frmt about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
S strength of the first and second expanded end portions Is substantolly equal to the 
burst strength of the intermediate tubular section. In an exemplary embodinrtent. the 
ratto of the inside dIarDeters of the first and second expanded end portions to the 
intartor dtesmOBr of the intermediate portion ranges firom atxnjt 100 to 120 percent In 
an exempiary embodiment, the relationship between the wail thidcnesses ti, ta. and tiNT 

10 of the first expanded end portion, the second expanded end portion, and the 
intenradlate portion, respectively; of the expandable tubular members, the inside 
diameters Di. D2 and of the first expanded end portion, the second expanded end 
portion, and the intennedlate portion, respectively, of the expandable tubular nrtembers, 
aru) tiie inside diameter Dwoobom of the wellbore casing that the expandable tubular 

15 member will be Inserted into, and the outside diameter Dcone of the expansion come ttnat 
win be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 

•1 

wherein ti - \i and wherein Di = Da. In an exemplary embodiment, the tapered end of 
20 ttie tubular expansion cone includes a plurality of adjacent discrete tapered, sections. 
In an exemplary embodiment, the angle of attack of Oie adjacent discrete tapered 
secOons Indneases in a continuous manner from one end of the tubular expansion cone 
to the qoposite end of the tubular expansion cone. In an exemplary embocfiment, the 
tapered end of ttie tubular expansion oone includes an parat>oloid body. In an 
25 exemplary embodiment, the angle of attack of the outer surfeioe of the parabotoM body 
increases In a continuous manner from one end of the paratidotel body to the opposite 
end of flie paredboloid body. In an exemplary emtxxlimmt, the tubular Hner comprises 
a plurality erf expandable tubular menrdMrs; and wherein the other tubular members are 
Interleaved among the expandabte tubular nnembers. 

30 

A method of isolating subterranean zones traversed by a weilbore has also t)6en 
described ttiat includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubuter liner into engagement witti tire 
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wellbore. In an exemplary embodiment a pluraUly of discrete portions of the tubular 
Bner are radially exparKled into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular Iner is radially 
5 expanded by Injecting a fiuidio material into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an e»mplary embodiment the tubular liner comprises a plurality of tubular 
members: and wherein one or more of the tubular mernbers are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members ate not radially 
expanded into engagement wKh the wellbore. Irt an exemplary embodiment the 
tubular members that are radialty expanded Into engagement wHh the wellbore 
comprise a portion that Is radially expanded into engs^ment wth the wellbore and a 
portion that is not radially expanded into enga^ment vwth the welibofe. In an 

15 exemplary embodiment the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intemiediate portion and first 
and secoTKl expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or wore slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
members; and lArtierein the slotted tiibutar members are interieaved among the 
expandable tubular nrwmbers, 

25 

A system for teolating subterranean zones traversed by a wellbore has also been 
desoibed that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more, discrete porb'ons of the tubular Bner into 
engagenhent with the yvellbore. In an exemplary embodiment, a pluraliiy of cfecr^ 
30 portions of the tubular liner are radially expanded into en^gement with the weHbore. 
In an exemplary embodiment the remaining portions of the tubular finer are not radially 
expanded. In an exemplary embodiment one discrete portion of the tubular liner is 
radially expanded by injecting a tluidic mater^ into Bie tubular linen and wherein the 
other discrete porttons of the tubular liner are radtally expanded by pulling en 
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expansion cone thrcnigh the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular memberB are radially expanded Into engagement 
with the weilbore and one or more of the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary embodiment, the tubular members 
that ana radially expanded into mgagement with the welibore Include a portion that is 
radially expanded into engagement with the welibore and a portion that is not radially 
expanded into engagement with the weilbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fonmation defining 9 borehole, and a tubular liner positioned In and 
coupled to the borehole at one or nK>re discrete locations. In an exemplary 
embodiment, the tubular liher is coupled to the borehole at a plurality of discrete 
locations, in an exemplary embodiment, the tubular liner s coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with ttie 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radteilly expanded into engagement with the borehole. In an exemplary 
embodiriient, the remaining portions of ttie tubular Kner are not radially exparuied. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluldic material into the tubular linen and wherein the ottier 
discrete portions of the tubular liner are radially expanded by pulling an expansion oone 
through the other discrete porttons of the tubular Bner In an exemplary embodiment 
ttie tubular liner comprises a pluraitty of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole afnd one 
or more of the tubular, members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment,, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole arxl a portion ttiat is not radially 

30 expanded into engagement witti the borehole. Iri an exempi^ embodiment, prior to 
the Tadial expansion the tubular liner includes one or nruxne expandable < tubular 
members that each Include a tubular body comprising an intermediate portion and first 
arKl second exparKled end portions coupled to oppc^ng ends of tiie intermediate 
portion, and a sealing member coupled to the exterior surface of Uie interfnediate 
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portion, and one or more slotted tubular members coupled to the expandable tutHilar 
members, wlierein the inside diameters of the slotted tubular members are gieater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes, a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are Interleaved among the 
expandable tubular members. 

An apparatus has been described that indude^s a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10- extemal seals, one or more perforated tubular members coupled to the solid tubular 
members, one or mm ftow control valves operably ooufried to the perforated tubular 
members for controlling the flow of fltddlc materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operaflng temperature within the 

15 perforated tubular memtsers, one or more pressure sensors operably coupled to one or 
more of the perforated tubuiar members fCH* monitoring the operating pressure within 
the perforated tubular members, and one or nrxxe flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pnessiTO sensors, and the flow sensors for monitoring the temperature, pressure 
and ftow sensors and controirmg the operation of the flow control valves. At least me 
of the solid tubular menrd)ers and the perforated tubular members are fbmned by a 
radial expansion pn)oess performed within the wellbore. 

25 

A method of isolating a first subtermnean zone from a second subterranean zone in a 
welitxm has abo been described that includes pbdtioning one or more solid tubulars 
withfri ttie welibore, the solid tubuiars traversing the first subterranean zone, positioning 
one or more perforated tubuiars within the weHbore, ttie perforated tubuiars traversing 
30 the second subterranem zone, rednilly expanding at least one of ttte primary solid 
tutMilars and perforated tubuiars within the welibore, fluididy coupling the perforated 
tutiuiars and the solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean 2one within the welibore extemal to the 
solid tubuiars and perforated tubutars, monitoring ttie operating terr^ratures, 
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pr688urBs» and flow rates within one or more of the perforated tubulars^ and oontrolling 
the flow of fluidic materials through the perforated tubulars as a (unction of the 
monitored operating temperatures, pressures, and How rates. 

5 A method of extracting materiais from a producing sutiterranean zone In a wallbore. at 
least a portion of the weUxjre induAig a casing, has also l>een descrlt>ed that includes 
positioning one or more solid tutnjiars within the welibore, positioning one or mra 
perforated tutnilars within the welilxm, the perforated tubulars traversing the producing 
stibtenanean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wallbore. fluidicty coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, ftuididy 
Isoteting the prcxludng subterranean zone from at least one other subtenanean zone 
within the welibore, fluididy coupling at least one of the perforated tul)ulars with the 
produdng subterranean zone, monitortng the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materiais through the pirated tubulars as a function of the monitored 
operating temperatues, prassuras. and flow rates. 

A system for isolatir^ a first subterranean zone from a second subterranean zone in a 
20 welibore has also been described that indudes means for positioning one or more solid 
tutHJl^ra within the weIlt}ore, the soUd tubulars traversing the first subterranean zone, 
mearts for positioning one or more perforated tubulars within the wellttore, ttie 
perforated tiAiutars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tUbuters within the weDbore, 
25 means for ftiMidy coupling .the perforated tubulars and the solid tubuters. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtmanean zorie withbi the welibore extmnal to the solid tubulars and perforated 
tubulars. means for monltorfng the operating temperatures, preissures. end flow rates 
within one or more of the perforated lubuters, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materiais from a produdng subterranean zone in a welKMDre, at 
least a portion of the welibore induding a casing, has also been de8cra>ed that indudes 

58 



means for positioning one or nrK)re solid tubidars within the wellbore, means for 
positioning one or more perforated titulars within the weilbore, the perforated tubulars 
tFBvarsing the producing subterranean zone» means for radlaiiy expanding at least one 
of the solid tubidars and the perforated tubulars within the weilbore. means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tirtKitos with the solid tubulars, means for fiuidicly Isolating the produdng subterranean 
zone from at least one other subtenranean zone within the wellbore, means toi ftuicfldy 
coupling at least one of the perfbrated tubulars with the produdng subterranean zone, 
means for monitoring the operating tenrtperatures, pressures, and flow rates within one 

10 or more of the perfbrated tubulars, and means for oontroliing the flow of fluidic 
materials through the perforated tubulars as a function of the monitcmd operating 
temperatunas, pressures, and flow rates. 

An apparatus tias also been de8crit>ed that indudes a zonal isolation assembly 
IS hduding: one or mors solid tubular members, each solid tubular member induding one 
or mote external seals, one or nrK>re perforated tubular nrtembers each biduding radial 
passages coupled to the solid tubular memt>ers, and one or niore solid tutHJiar liners 
coupled to Vhe interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perfbrated tubular members are fomned by a radial expansion 
process perfonned witiiin the wellbore, and the solid tubular liners are fomied by a 
radbl expansion process performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
welbore has also been described that indudes positiontng one or more solid tubutars 
within the weHbore, the soM tubulars traversing the first subterranean zone, posHioning 
one or nmB perforated tubulars each induding one or nx>re radial passages wKhIn the 
weiibare, the perforated tubulars traversing the second subtenanean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fiuidicly coupling the perforated tubulars and the primary solid tubulars, preventing tt\e 
passage of fluids from the first subterranean zana to the second subterranean zone 
within the wellbore external to the printary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of ttie 
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perforated tubulars, and radially expanding and plastically defomiing the solid tubular 
liners within ttie interior of one or more of the perforated tulMjIars to fluididy seal at 
least Sonne of the radial passages of the perforated tubulars. 

5 A method of extracHng material from a producing subterranean zone in a wellbore. at 
least a portion of the weilbors Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbors, positioning one or more 
perforated tubulars each including one or more radial passages within the weitbore, ^e 
perforated tubuiars traveling the producing subterranean 2one, radially expanding at 

10 least one of the solid tidMilars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubutars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluidicly isolatir^ the produdng sutiterranean zone from at least 
one other subtenranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 

IS solid tubular liners within the interior of one or more of the perforated tubulars. and 
radially expanding and plasiically defomilng the solid tubular liners within the interior of 
one or more of the perforated tubuiars to fluidfedy seal at least some of the radial 
passages of th(» perforated tubulars. 

20 A system for isoiatir^ a first subterranean zone frcMn a second subtenranean zone in a 
weiibore has also been described that indudes nneans for positioning one or mors solid 
tutHilars within the weiibore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or mors perforated tubuiars each induding one or more 
radial passages within the weiibore, the perforated tubulars traversing the second 

25 subterranean zone, means for radicAy expandhg at least one of the eolid tubulars and 
perforated tubulars within the wellbore. mean^ for fluidicly coupling the perforated 
tubulars and the solid tubulars, mearis for preventing the passage of fluids from the first 
subtenranean zone to the second subterranean zone within the wellbore external to the 
primary soBd tubulars and perforated tubulars, means for positioning one or mors solid 

30 tubular liners within the interior of ons or more of the perforated tubulars, and mearis 
for rad»lly expanding and ptasticsdiy defonnlng the solid tubular liners within the interior 
of one or mora of the perforated tubulars to fluididy seal at least some of the radial 
passages of tiie pefforated tubulars. 
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AbQOfvling to another aspect of the present invention, a system for extracting materials 
from a produdng subten^nean zone In 'b wellbore» at least a portion of the welll)ore 
including a casing* has also t>een descril)ed that inclucles means for positioning one or 
mom solid tubulars within the wellbore, means for positioning one or more perforated 
5 tutniiars each including one or more radial passages within the weHbore, the perfected 
lubidars traversing the produdng subterranean zone, means for radially expanding at 
least one of the soBd tubulars and the perfoiatad tubulars within the wellbore. means 
for fhiidiciy coupling the solid Uibulars with thd casing, means for fluidic^ coupling the 
pafbrated tubulars with the solid tubulars, means for fluidldy isotafing jthe producing 

10 . subterranean zone from at least one other subtenenean zone within the wellbore, 
means for fluldidy coupling at least one of the perforated tubulars virith the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of tt^ perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluididy seal at least some of the radial passages of ttie 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubutar members, eadi solid tu'bular member induding one 
20 or more external seals, one or more perforated tubular members eadi induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for seaDng at least some of the radial 
pass^es of the perforated tubular members, and a shoe coupled to the zonal isdatlon 
assembly. 

25 

. A method of isolating a first subterranean zone from a second subterranean zone in a 
WBlttxTO has also been described that indudes positioning one or more soDd tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zdne, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
30 wellbore, the perforated tutHJiars traversing the second subterranean zone, radially 
exparuiing at least one of the sdld tlibuiars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subteoanean zone 
within the weiax>re external to the primary, solid tubulars and perforated titulars. 
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seaDho off an annular region within at least one of the perforated tubulars. and injecting 
a hardenable flukiic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars, 

5 A mslhod of extracting materials from a producing subtenanean zone in a wellbore» at 
least a portion of the weHbore including a casing, has also been described that includes 
positioning one or mors solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the weflbore, the 
perforated tubulars traversing the produdng sutrienranean zone, radially expanding at 

10 least one of the soBd tubulars arid the perforated tubulars witMn the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the soTid tubulars, fluididy isolating the produdng subterranean mriB from at teast 
one c^r $tA>terrahean zone within ttie weilbore, fluididy coupiing at teast one of the 
perforated tubulars with the produdng subterranean zone, seating off an annular region 

15 within at teast one of the perfonated tubulars, and ir>{ecting a hardenable fluidlc sealing 
matertal into the sealed annular regions of the perforated tubulars to seal off at least 
sorro of the radial passages of the perforated tubulars. 

A system for Isoiating a first subterranean zone from a second subterranean zone in a 
20 weUbore has also been described that includes means for positioning one or more solid 
tutujiars within the wellbore« the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each biduding one or mora 
radial passages within the wellbore, the perforated tubulars traversing the second . 
subtenanean zone, rneans for radially expanding at least one of the soBd tubutars and 
25 perforated tubulars within thp wellbore, means for fluididy coupling the perforated 
tidMJiars and the solid tubulars^ means for preventing the passage of fluids firom the first 
subterranean zone to the sraond subterranean »ne wAhln the wellbora external to the 
pr^nary solid tiibi^rs md perforated tubulars; means for sealing off an annular regicm 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed arwiular rsgions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a weOboxe, at 
least a portion of the wellbore Induding a casing, has also been <tescnt>ed that includes 
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means for positioning one or more solid tubdars within the wellbore, means for 
positioning one or more perforated tubulani each induding one or [nore radial 
passages within the wellt>ore, the perforated tUbulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tut^ulars within the wellt>ore. means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars vt^h the 
solid tubulars, means for fluidicly isolating the fmxludng subterranean zone from at 
least one other subterranean zone within the wellbors, means for fhjididy coupling at 
least one of the perforated tubi^rs with the produdng subterranean zone, means for 
10 sealing off an annular regicm within at least one of the perforated tubulars, and means 
for injecting a harden^ble fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tobulars. 

15 An apparatus has also been described that includes a zonal Isolation assembly 
positioned within a wellbore that traverses a subterranean formation mcluding: one or 
more solid tubular members, eadn solid tubular member including one or more external 
seals, one or more perforated tubular m^bers coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one 6f the soBd tubular 

20 members and the perforated tubular members ars fbmied by a radia) expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemi^ry embodiment, the prorated tubular members that are radially 
expanded into intimate contact witti ttie subtenanean fomiatlon compress the 

25 subterranean fbnnation. 

A method of teolating a first subterranean zme from a second subtenranean zone in a 
weHbotB has also been described ttiat includes positioning one or nrKra soDd tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars wfttiln the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubidars irUo intimate contact 
with the second subterranean zone, fluididy ooMpling the perforated tubuters and the 
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solid ttibulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone wHhin the wellbore extern^ to the solid tubutars and 
perforated tutMJiars. In an exemplary embodiment; the perforated tubulars that are 
radial^ expanded into intimate contact with the second subterranean zone corTv>re8S 

5 the second subterranean zone. In an exemplary emtxxfiment the method further 
Includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocartx)ns from second subterranean zone, in an exemptary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubutars that are radidly expanded Into intimate contact 

10 - with the second subterranean zone, in an exemplary embodiment, the method further 
Includes applying an Impulsive load to the perforated tubulars that are radially 
expanded bito intimate contact with the second subterranean zone to Increase the rate 
of recovery of hydrocarbons from the second subterranean ane. 

15 A method of extracting materials from a producrig subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more softJ tubulars wfthin the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 feast one of the solid tubulars and the perforated tubulars witNn the wellbore, radially 
expanding at least one of the prorated tubutars into intimate contect with the 
producing subterranean zone, fliiididy coupl^ the sdkl tubulars with the casing, 
fluididy coupling the perforated tubutars with the solid tubulars, fiuidldy isolating the 
producing subterranean zone from at least one ottier subtenanean zone within the 

25 wellbore, and fluidic^ coupling at least one of the perforated tubulars with the 
producing subterranean zone. In m exmtplary embodiment, the perforated tubulars 
that ara radtally expanded Into intiirate contact with the produdng subterranean zone 
comprassthe produdng subterranean zone. In an examplary embbdimeht the method 
further includes vibrafing the produdng subtenanean zone to inoease the rate of 

30 recovery of hydrocarbons from the producing subtenanean zone. In an exmnptary 
embodiment, the rnethod further indudes vibrating the produdng subt^ranran zone to 
dean the radial passages of the perforated tubulars that ars radially exf^nded into 
intimate contact with the produdng subterranean zone. In an exemplary embodiment, 
the method further Indud^ applying an impulsive load to the perforated tubulars that 
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are radially expanded into ihtirnate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart>ons from the producing subterranean zone. 

A system for isolating a first sidilarranean rone from a second subterranean zone in a 
5 wellbore has also been described that includes means for positioning one or more soHd 
tubulars within the wellbore, the scM tubular? traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second . 
subtenanean zone, nteans for radially expanding at least one of the soHd tubulars and 

1 0 perforated tubufars within the wellbore, means for radially expanding at least one of the 
perforated tubulers into intin^e contact with the second subterranean zone, means for 
fluldidy coupfing the perforated tubulars and the solid tubulars. and means for 
preventing the passage of fluids from ttie first subterranean zone to the second 
subterranean zme within the w^bore external to the solid tubulars and perforated 

15 tobulars. In an exemplary embodiment, the means for radially expanding at leest one 
of the perforated tubulars Into Intimate contact with ttie second subterranean zone 
comprises means for compressing the second subtenranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocartx)ns from the second subterranean 

20 zone. In an exemplary embodiment, the system further Includes means for vibrating 
the second subtenanean zone to dean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocact)ons from the second subtenariean zone. 

A system for extracttng materfals from a producing subtenranean zone in a wellbore. at 
least a portion of the weHbone including a casing. \ms also been described that includes 
30 means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars within the wellbore each Including one or 
more radial openings, the . perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars witt^in the weHbore, noeahs for radial^ expanding at least one of the perforated 
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tubulars into intimate contact witTi the producing subterranean zone, means for fluidicly 
couF^ing the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solkl tubulars, means for flukKdy isolating the producing subterranean 
zone from at least cm other subterraneain nom within the wellbore, ahd means for 

5 fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars Mo intimate contact with the producing 
subtenranean zone comprises means for oompres^ the producing subterranean 
zone. In an ex6rrY)tary embodiinent, the system further Includes means for vibrating 

10 the producing subtenranean zone to Increase the rate of recovery of hydrocarbons from 
the producing subterranean zorw. In an exemplary embodimmt, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded Into Intimate contact 
with the producmg subterranean zone. ' In an exemplary embodiment, the system 

15 further Iricludes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate oontect wiOi the producing subtenanean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

An apparatus has also been described that indtxies a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean fbnnation and includes a 
perforated wellbore casing, indudlr^: one or more solid tubular members, each solid 
tubular member including one or more extenrtal seals, one or mors perforated tubular 
members coupled to the solid tubular rrambeni, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular menr^rs and the perforated 
tubular memtiers are fbrmed by a radial expansion process perfomned within the 
wellbors, and at least one of the perforated tubular members are radialy expanded into 
intinnate contad with the perforated wellbors casing. In an exemrrfary embodiniant the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subtenranean fbnnation. 

30 

A TOthod of isolating a first subterranean zone from a second subtmranean zone in a 
wellbors that includes a perforated casing that traverses the second subterrar^n 
zone, has also been described that includes positioning erne or ntore solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 



one or more perforated tubulars within the wellbore each including one or mofe radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
MelRme. rad»lly expanding at least one of the perforated tubulars into intimate contact 
5 wHh the perforated casing, fluldicly coupling the perforated tubulars and the solid 
tubulars, and preventing the passage lof fluids from the first subterranean zone to the 
second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radiaBy expanded into Intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exerir^tary embodiment the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into infinite contact 

15 with the perforated casing. In an exemplary embodiment the method further Includes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A me^od of extrading materials from a producing subterranean zone In a wellbore, at 
least a portion <rf the wellbors including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more sdid tubulars within the welbora. positioning one or more perforated 
tubulars wHhtn the wellbore each Including one or more radial passages, the perforated 

25 tubulars travtesing the producing subtenanean zone, radially expanding at least one of 
the solid lubidars and the perforated tid>ular8 within the wellbore, radially expanding at 
least orie cf the pwfortfed tubulars into intimate oontect wHh the perforated casing, 
fluldidy coupling the solid tubulm with the casing, fluldicly coupling the perforated 
tubulars with the soDd tubulars, fliMidy IsolaUng the producing subtenanean zonie from 

30 at least one other subterranean zone vrithin fiie wellbore, arnl fluldidy coupling at toast 
one of the perforated tubulars witti the produdng subterranean zone. In an exemplary 
embodiiront, the perforated tubutars that are radiaDy expanded into intimate contact 
with the perforated casing compress itrm produdng subterranean zorie. In an 
exemptary embodiment, the iT)ethod further indudes vibrating Vhe produdng 
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subterranean zone to increase the rate of recovery of hydrocart>ons from the producing 
subteranean zone. In an exemplary embodiment, the method further includes 
vibratir)g the producing subterranean zone to dean the radiat passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the nrtethod IvxVher includes applying an 
irr^ulslve load to the perforated tUbulars that are radiaity expanded tnto intinnate 
contact with the perforated tubulars to increase the rale of recovery of hydrocarbor^s 
from the produdng subterranean z6he. 

10 - A system for isolating a first subterranean zone from a second subterranean zone in a 
wellborB that IrK^ludes a perforated casing thai traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the sottd tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weHbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at teast one of the s6lid tubulars and 
perforated tubulars within the wellbore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars Into Intinfiate contect with the perforated casing comprises means for 
compressing the second subtenranean zone. In an exemplary embodiment, Vtm system 

25 further includes means for viteating the second subten^nean zone to increase the rate 
(rf recovery of hydrocarbons, from the second subtonanean zone. In an exemplary 
embodbnertf, the system further fridudes means for Vibrating the second subterranean 
zone to dean the radial passages of the perforated tobulars that are radiaDy expanded 
into intimate contact with the perforated casing.. In an ewrnplary embodiment the 

30 system further includes means tor applying an impulsive load to the perfbraAed tubutera 
that era radiaDy expanded into intimate opntect with the perforated casirig to increase 
the rate of recovery of hydrocartions from the seicond subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a welllx)re, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the produong subterrariaan zone^ has also been described that includes means for 
positioning one or mora soii0 tubulars within the wetlbora. means for positiorang one or 

5 more perforated tubulars within the wellbore each Including one or more radial 
openings* the perforated tubulars traversing the producing subterranean zone* means 
for radially expanding at least one of the soKd tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perfiorated tubulars 
into intimate contact with the perforated casing* means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubuiars, mtens for fluididy Isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fluidiciy coupling 
at least one of the perforated tubulars with the producing subtenanean zone, in an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contect ^Mth the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Includes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the producing subterranean zone. In an 
exemptary embodiment, the system further indixles means for vibrating the producing 

20 subterrar^n zof\e to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the peirforated casing. In an exemplary 
embodiment the system furttier includes means for applying an impulsive load to the 
perfected tubulars that are radially expanded Into Intimate oontad with the perforated 
casing to increase the rate of recovery of hydrocari^ns from the producing 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more soJId tubular memlsers, each solid tubular member including one 
or mora external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubiriar members, and one or more perflated tubular 
liners each Induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular mOTibers, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within ti>e 
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waHbora, artd the perforated tubular liners are formed by a radial expansion process 
performed within the wsllbore. 

A method of isolating a first subtenanean zone from a second subten3r>ean zone In a 
5 wellbofB has aiso been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone/positbning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within tte wellbore, 
10 fluidicly coupling the perlbrated tubulars and the primary solid tubulars, preventing the 
passage of fluids bom the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perfbreded tubulars, md radially expanding and plastically deforming the perforated 
15 tubular liners within the interior of one or mor« of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellborep at 
least a portion of the wellbore induding a cadng, has also been described that includes 
positionhg one or more scrfid tubulars within the wellbore. positioning one or nr^ore 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perfonated tubulars 
with the solid tubulars, fluidicly isolating tt)e produdng subterranean zone from at least 

25 one other subterranean zone, within the wellbore, fiuldidy coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more 
perforated tubular liners within the Intertor erf one or more of the perforated tubulars* 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of one or more of the perforated tubulars, 

30 

A system for isolating a first subterranean zone from a second subtmanean zone in a 
weHbore Has also been described that inchidets means for positioning one or more soUd 
tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means tor positioning one cm* more perforated tut>ulars each IrKluding one or trbm 
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radial passages v^ln the wetlbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tutwiars and 
perforated tubulars within the weHbore, nneans for fluididy coupling the perforated 
tubulars and the solid tubulars, nneans for preventing the passage of fluids from the firrt 
5 subterranean zone to ttie second subterranean zone within the wettbore external to the 
primary soHd tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of me or more of the perforated tubulars. 
and means for radially expanding and plastically deforming the perforated tubular Hners 
witMn the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbone, at 
least a portion of the wellbore including a casing, has ateo been dKcribed that includes 
means for positioning one or more solid tubulars vi^in the wdibore, means for 
positfoning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, n^ns for fluididy coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubular$ with the 
soHd tubulars, means for fluklidy isolating the producing sfubterranean zone from at 

20 least one other subterranean zone within the wellbore, means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zor^, means for 
positioning one or more perforated tubular liners within the interior of one or wore of 
the perforated tubulars, and means for radlaUy expanding and plastically deforming the 
perforated tubular liners v^thin the interior of one or more of the perforated tubulars. 

25 . ' 

An apparatus has also been descrfoed that includes a zonat isdation assembly 
including: one or more solid tubular menA^ers, each solid tubular member induding one 
or more external seals, two or more perforated tubular menri)ers each induding radial 
passages coupled to the solid tubular members, and' one or more one-way valvBS for 

30 oontroilably fluidicly coupling the perforated tubular mmibers, and a shoe coupled to 
the zonal taolalion assembly. At least one of the solid tubular niembers and the 
perforated tutHJiar membim are fomrod by a radial expansion process perfbrmed wittiin 
theweltt)ore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdhg zones in a wellbore has also been described that 
indudes positioning one or more solid tubtdars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubuiars each 

5 including one or mora radial passages within the wellbore. the perforated tubulars 
travershg the second subterranean zone, radially expanding at least one of the solid ^ 
tubulars aruJ perforated tubulars within the wellbore. fluldidy ooq^ting the perforated 
tubulars and the primary eoltd tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore exterr^ to the 

10 primary solid tubulars and perforated tubuiarSp and preventing fluids 

one of the producing zones mat has not been depleted to one of the producing zones 
that has t)een depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubuiars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore, the perforeted tubulars traversing the producing subtenanean 
zones, radially expanding at least one erf the solid tubulars and the perforated tubulars 
20 within tte wellbore, fluidiciy coupting the sdid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars. fluldidy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng anes that tms been deptoted. 

A system for tsoMing a flrst subtenranean zone from 9 second subterranean zone 
having a plurality of produdng zones in a welRxm has also been dMcribed that 
indudw means for positioning one or mors solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterrmean »ne, means for positioning one or more 
perforated tubulars each Induding one or more radial passages within the wellbors, the 
perforated tubulars traversfng the seoond subterranean zone, means for radially 
expanding at least one of the sdid tubuians and perforated hibulars wittiln the weDbore, 
means for fluididy coupling the perforated tutiuiars and the sdid tubulars, means for 
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preventing the passage 6f fluids from the first subterranean zone to the second 
subterranean zone whhin the wellbore external to the primary solid tubulars and 
perforated tubularSp means for positioning one or more perforated tubutar liners within 
the interior of one or nrM>re of ttie perforated tubutars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials frorti a pluraiity of producing subterranean zonte in a 
welibore, at least a portion of the weiibore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the welR>ore. 
means for posittoning one or more perforated tubulars each including Y>ne or more 
radial passages within the weiibore, the perforated tubulers traversing the produdng 
subterranean zones, means for radally expanding at least orve of the solid tubulara and 
tt>e perforated tubulars within the wellbore, mews for fluldidy couilriing the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. nr^ns for fluididy isolating the producing subtenanean zone from at 
least one other subterranean zone within the wdlbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners wiMn the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting g^othermal eneigy from a subterranean formation 
25 ocmlaining a source of geothermai energy has also been described that Includes a 
zonal Isolation assembly positioned within the sut>tenanean formation induding: one or 
more solid tubular membera. each solid tubular member induding one or rriore external 
seats, one or more pertbraled tubular membera eadi Including radial passages coupled 
to the solid tajbular nmnbers, and one or more perforated tubular Bnere each Induding 
30 one or more radial passages coupled to the interior sifffaces of one or more of the 
perforated tutxilar members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubuter members and the perforated tubular membera are formed 
by a radial expansion process perforrrml within the wellbore. 
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A method df isolating a first subterranean zone from a second subterranean zone 
including a source of geothemnal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars wKhin the wellbore. the solid tubulars 
traversing the first subterranean zone, posifioning.one or more perfbinated tubulars 

5 each induding one or nmmradM passages within the wellbore, the perf^ 

traversing the second subterranean zone, radially expanding at least one of the solid 
tutovHars and perforated tubcdars within the weObore. fluldicly coupling the perforated 
tubulars and the primary solid tubulans, preventing the passage erf fluids from the first 
subterranean zone to the second subtemmean zone within the wellbore external to the 

10 primary solid tubulars and perforated tubulars. positioning one or more perforated 
tubular liners wrihin ttte interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners wittiin the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothemial energy from a subterranean geothemial zcMie In a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that incltKies positioning one or more solid tubulars within the wellbore, positioning one 
or nfKxe perforated tubulars each including one or more radial pass^es within the 
wetlbcm, the perforated tubulars traversing Qie subtenanean g^thermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
weilbbre. fluididy coupling the solid tubulars with the casing, fluldidy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothermal zone from at least one other subtenarman zone within the wellbore* and 
fliddlcly coupling at least one of the perfbraled tubulars with the subterranean 

25 geothermal zone. 

A system for isolating a first subten^nean zone from a second geothermal 
subterranean zone in a wettbore has also been described that indudes means for 
positioning one or more sofid tubulars within the wellbore, the sdid tubulars traversing 
30 the first subterranean zone, means ibr positioning one or mpre perforated tubulars 
each induding one or more radial passages ^in the weDboni, the perforated tubulars 
traversing the second geothermal subtOTanean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the welttxim, means for 
fluididy coupling the perforated tubulars and the sdid tubulars. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subtenanean zone within the welibore external to the primary solid tubuiars 
and perforated tubuiars. 

5 A system for extracting geothermal energy from a subterranean geothermal zone in a 
welibore, at least a portion of the welibore including a casing, has also been described 
that tndudes means for positioning one or more eoltd tubuiars within the welibore, 
means for positioning one or more perforated tubulara each including one or more 
radial passages wittiin the welibore, tt)e perforated tubuiars traversing the subterrariean 

10 geothemiai zone, means for radially expanding at least one of the solid tubuiars and 
ttie perfbratsd tubuiars within the welibore, means for fluididy ooupilrig the solid 
tubuiars with the casing, means for fluididy coupling the perforated tubuiars vrith the 
solid tudHilars. means for fluidiciy isolating the subtenranean geothermal zone from at 
least one (rther subterranean zone within the welibore, and means for fluidiciy coupling 

15 . at least one of the perforated tubuiars with the subterranean geottiermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
Induding: one more solid tubular members, each solid tubular member induding one 
or mora external seals, one or more perforated tubular, members each induding one or 

20 more radial passages coupled to the solid tubular memtwrs, and a shoe oou|^ to the 
zonal isdation assembly. At least one of the solid tubular memt>ers and the perforated 
tidndar members are formal tyy a radial expansion process perfonmed witt)in the 
welibore, and the radial passage of at least one of the perforated tubular members are 
cleaned by furthar .radial expansion of the perforated -tubular members within the 

25 welibore. 



A method of isolating a first subterranean zone from a second subterraneian zone in a 
welibore has abo been described that Indudes positioning one or more solid tubuiars 
within the wellbora, the solid tubuiars traversing the first subtenanean zone, positioning 
30 one or more perforated tubuiars within the welibore each induding one or more nadiai 
passages, the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the |»imary solid tubuiars and perforated tubutars within the 
weHbore, fluididy ocHjpltng the perforated tubulam and the solid tubuiars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
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within the wellbore extemai to ttie solid tubulars and perforated tubulars, and cteaning 
materials from the radial passages of at least ons of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A.method of extracting materials from a producing subterranean zone m a wellbore, at 
least a portion of the wellbore including a casir^, has also been described that includes 
posttioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subtenanjsan zone, radially expanding at 

10 * least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidtcly coupling the perforated tubulars 
with the soBd tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the weRbors, fluidicly coupling at least one of the 
perforated tubulars with the producing subtenanean zone, monitoring the operating 

IS temperatures, pressiHOS. and flow rates within one or more of tt)e perforated tubulars, 
and cleaning materials fmm the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subtenanean zone from a second subtenBnean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the weibore, the solid tubitors traversing the first subterranean zone, 
means for portioning one or more perforated tubulars within the weUbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subteirmean mne, means for radially expanding at least one of the solid tubulars and 
25 perforated tubidars within the wellbore, means for fluldidy coupdng the perforated 
tubulars and the soBd tubulars, means for preventing the passage of fluids firorh the first 
subterranean zone to the second suisterransan zone within the wellbore extemai to the 
sofid tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the welf^^ 

A system for extracting materials from a producing subtenanean zone in a wellt)ore, at 
least a portfon of the v^llbore induding a caskig, has also been des<^bed that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
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positioning one or ftiore perforated tubularB withki the weilbore each including one or 
more radial passages* the perforated tubulars traversing the producing subterranean 
zone, means for radially exparKiing at least one of ttie solid tubulars and the perforated 
tubulars wItNn the weilbore, nneans for fluididy coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars» 
means for fluididy isolating the producing subtmanean zone from at least one other 
subterranean zone within the weObore, nrteans for fluididy coupling at least one of the 
perforated tubulars wfXh the produdng subterranean zone, and means for deaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expanston of the perforated tubulars within the weilbore. 

Although illustrative embodimente of the invention have been shown and descrfbed, a 
wide range of modificaUon, changes and substitutfon is contemplated in the foregoing 
disclosure* In some instances, some features of the present invention may be 
15 empioyad without a conesponding use of the other features. Accordingly, it is 
appropriate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 

1. An apparatus, cbmprising: 

a ronal isolation assembly comprising: 
5 one or more solid tubular membere, each sdid tubular member Including one or 

more extsmal seals: 

one or more perforated tubular members ead) including one or more radial 
passages coupled to the soHd tubular members; and 

a shoe coupled to the zonal isolatton assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfbnned within the weilbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by fiffther radial expansion of the perforated tubular members within ttie 
weilbore. 

15 

2. A method of isotating a first subterranean zone from a second subterranean 
zone in a w^lbore, comprising: 

positioning one or more solid tubulars within the weilbore. the solid tubulars 
traversing the first subterranean zone; 
20 positioning one or more perforated tubulars within the weilbore each including 

one or more radial passages, the perforated tubulars traversing the second 
subterranean zone: 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weilbore; 
25 fliAliciy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtennanean zone to the second 
stristerranean zone within the weilbore external to the sdid tubulars and perforated 
tubulars;and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the weilbore. 

3. A method of extracting materials h^om a producing subten^nean zone in a 
weObore, at least a portion of the weilbore including a casing, comprising; 
positioning one or more solid tutnilars within the weilbore; 
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positioning one or more perforated tubiilars witMn the wellboie each including 
one or more radial passages, the perforated tubulara traversing the producing 
subterranean 2one; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the welltxye; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluldlidy isolating the producing subterranean zone from at least one other 
subterranean zone wittiln the wellbore; 
10 flutdidy coupHng at least one of the perforated tubulars with the producing 

subtenrmean zone; 

monitoring the operating temperatures, pressurBS, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
1 5 tubulars 1^ further radial expansion of the perforated tubulars within the weUbore. 

4. A system for isolating a first subtenanean zone from a second subtenariean 
zone in a wellbore, comprising: 

means for positionhr^g one or mons solid tubidars within ttie wellbore. the solid 
20 tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

rfieans for radially expanding at least one of the solid tubulars and perforated 
25 tububrswithbi the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenariean zone to 
the second subterranean zone within the wellbore external to the soSd tubulars and 
perfbrated tubulars; and 
30 means for cleaning materials from the radal passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
weRbore. 
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5. A system for extracting materials from a producing subterranean zone in a 
wetlbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubutars within the weibore; 

means for positioning one or more perforated tubulars within the wellbore each 
5 Indudbig one or more radial passages, the peifbrated tubulars traversing the produdhg 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weibore; 

means for fluidicly coupling the sdid tubulars with the casing; 
10 means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for flutdldy isolating the producing subterranean zone from at least one 
other subterrar^ean zor^ within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with ttie 
produdr^g subterranean 2or>e; and 
IS means for deaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
weUbore. 
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1 An apparatus, oomprfsing: 

a ^al isolation assembly oomprising: 

one or more soTid tubular members, each solid tubular member induding one or 
5 more external seals; 

one or more perforated tubular menters coupled to the soHd tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow <rf fluidic materials through the perforated tubular niembers; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for monitoring the operaKng tempwature within the 
perforated tubular members; 

one or nK>re pressure sensors operably couf^d to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow s^ors operably coupled to one or more of the perforated 

tubular members for moniti^ng the operating flow rate within the perforated tubular 
members: and 

a shoe coupled to the zonal isdatiOT assembly; and 

a controiler operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, arKj.the flow sensors for monitoring the terhperatore. 
pressure and flow smsors and controlling the operation of the ftow control valves; 

wherein at least om of the solid tubular members and the perforated tubular 
menfd}ers are formed by a radial expandon process perfwfried within the wellbore. 

25 2. A method of isolating a iirst subterrarwan zone from a second subterranean 
zpne in a weObora, oomprising: 

positioning one or more solid tubuters within the wellbore, the solid tubulars 
traversing the first sutrterranean zone; 

posittoning one or mors perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the second si^tenanean zone; 

radially expanding at least one of the primary soDd tubulars and perforated 
lutHilars within the wetlbore; 

fluidiciy coupling the perforate tubulars and the sdid tubulars; 

prevwiting the passage of fluids from ttie first subterranean zona to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tiAnilars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3« A method of extracting materials from a producing subterranean zone in a 
wellbore* at least a portion of the wellbore indudhg a casing, comprising; 
10 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the welltxxe, the perforated 
tiAuiars traversing the prbdudr^ subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluidldy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidiciy isolating the producing subt^ranean zone from at least one other 
subterranean zone within the welUx>re; 

fluididy coupling at least ori» of the perforated tubulars wHh the produdng 
20 subterranean zone; 

nnonitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tutMJiars; and 

controlling the flow of fluidic materials through fl>e perforated tubulars as a 
function of ttie monitored operating temperatum, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

' means for posittonlng one or more soTid tubulars within the wellbore. the sdid 
tubulars traversing the first subterrar^ean nne; 
30 means for proitoning one or more perforated tubulars within the wellbofB, the 

perforated tubulars traversing the second subten^nean zone; 

means for radially expanding at least one of the sdid tubulars and perforated 
tubulars wtthin the wellbore; 

means for fluididy coupling the perforated tubulars and tt^ solid tubulars; 
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means for proventtng the passage of fluids from the first subterranean zone to 
the second sutiterranean zone within tt>e welltxm external to the solid tubdars and 
perforated tubulars; 

means for monitorhg the operating temperatures, pressures, and flow rates 
5 within one or more ofthe perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operriing temperatures* pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
10 wePbore, at least a portim of the welltxm including a casing, comprising; 

means for positioning one or more solid tubulars within ^ weitbore; 

means for positioning one or more perforated tubulars within the wetlbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

nrteans for fiuidlcty ooupling the solid tutMJIars vrilh the casing; 

means for fluididy coupKng the perforated tubulars with the solid tubulars; 

means for fluidicty isolating the producing subterranean zor>e from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy ooupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for moniloring the operating temperatum, pressures* and flow rates 
within one or more of the perforated tubulars; and 
25 mearis for contrding ttie flow of fluidic materials through the perforated tubutars 

as a fundion of the monitomd operatii^ temperatures, pressures, and flow rates. 

6. An apparatus* comprising: 

a zonal isotation assembly comprising: 
30 one or more solid tubular members, each koM tubular member induding one or 

more exterrmi seals; 

one or imne perforated tubular members each induding radial passages 
coupled to the solfd tubular members; and 

one or more sdid tubular liners coupled to the interfor surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular rnembers; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within the viABllbore; and 
wherein the solid tubular Hners are formed by a radial expansion process 
perfbnned within the wellbore. 

7. A nrtethod of Isolating a first subterranean zone from a seoond subtenanean 
10 zone in a wellbore. comprising: 

positioning one or more solid tiddulars within the weilbore. the solid tubuiars 
traversing the first si^rranean zone; 

posittoning one or more perforated tubuiars each including one or more radial 
passages within the weilbore, . the perforated tubuiars traversing the second 
IS subtsrranean zone: 

radially expanding at leaM one of the solid tubuiars and perforated tubuiars 
within the weilbore; 

fluididy coupling the perforated tubuiars and the primary solid tubuiars; 
preventing the passage of fliBds from the first subterranean zorie to the seoond 
20 subterranean zone within the weilbore extmial to the primary eolid tubuiars and 
. perforated tubuiars; 

positioning one or more solid tubular linera within the Intertor of orre or more of 
the perforated tubuiars; and 

radially expanding and plasticaliy defonnlng the solid tubular liners within the 
25. interior of one or more of the perforated tubuiars to fluididy seal at least some of the 
radial passages of the perforated tubuiars. 

8. A method of extractir^ materials from a produdng subtenanean zone In a 
wellborB, at least a portion of the wettbore induding a casing, comprising; 

3D positioning one or more solid tubuiars within the weilbore; 

positioning one or more perforated tubuiars each .inching or>e or more radial 
passages within tto weilbore. the prorated tubuiars traversirtg the produdng 
subterranean zone; 



82 



radially expanding at least one of the solid tubulars and the perforated tubulars 
•within the wellbore; 

fhAdidy coupling the solid tubulars with the cashig; 

fluldicfy coupling the perforated tubuiars with the solid tubulars; 
5 fluididy isolating the produdng subtenraneaii zone fronr> at least one other 

siAtarranean zone within the wellbore; 

fluidlcly coupSng at least one of the perforated tubuiars with the producing 
subtenanean zone; 

positioning one or more sofid tubular liners wittiin the interior of one or mors of 
10 the perforated tubulars: and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least soma pf the 
radial passages of the perforated tubulars. , 

15 9. A system for Rotating a first subterranean zone from a second subtenranran 
zone in a w^lbore, comr^slng: 

means for positioning one or wore solid tubulars within the wellb(^, tiie solid 
tubulars tiaversing the first subtenanean zcHie; 

means for positimlng one or more perforated tubulars each including one or 
20 more radid passages within the wellbore. tiie perforated tubulars traversing thb second 
subtenanean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated. 
tid)Ular8 within the wellbore; 

means for fluididy coupDng tiie perforated tubulars and Uie solid tutnjiars; 
25 means for preventing the passage of flukte from the first subterranean zone to 

the second subterranean zone within the wellbore external to the prirnary soM tubuiars 
' and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or mora of the perforated tubulars; and 
30 means for radially expanding and plastically deforrrdng the solid tubular liners 

■ within the interior of one or more of the perforated tubulars to fluidlcly seal at teast 
some of the radial passages of the perforated tubulars. 
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10. A system for exfracting matertals from a producing subterranean zone in a 
wellbore. at least a portion of the weObors Including a casing, comprising; 

means for positioning one or more solid tubulars withfri tte wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore. the perforated tubulars traversing the 
producing suMenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
peiforated tubulars within the wellbore; 

means forfluididy coupHng the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 
15 means for positiming one or more sdid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, coiTvrising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more extendi seals; 

25 one or mora perforated tubnAar members each nidudlng radial passages 

coupled to the solid tubular members; and 

a seeriffig material coupled to at least some of the perforated tubular members 
for seaBng at least some of the radial passages <tf the perforated tubular nnembers; and . 

a shoe coupled to the zonal isolation assembly. 

30 

12. A mettiod of isolating a first subterranean zone from a second subtenranean 
zone in a wellbore, oorT^)ri8ing: . 

positioning one or more sdid tubulars within the wellbore. the soM tubulars 
travef»ng the first subterranean zone; 
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positioning one or more perforated tubulgirs each including one or more radial 
passages within the weiibore, the perfonatted tubulars traversing the second 
subtananean zone; 

radially expanding at least one of the solid tutMilars and perforated tubulars 
5 vkAhin the weBt>ore; 

fluididy coi4)ling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone wKhin the weUbore external to the primary solid tubulars and 
perforated tubulars; 

10 seeing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars* 

15 13. A method of extracting materials from a producing subterranean zone in a 
wettbore, at least a portion of the wellbore indMdIng a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or nriore perforated tubulars each including one or more radial 
passages with|n the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radiaily expanding at least one of the solid tubulars and the perforated tubulars 
within Bie wellbore; . 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the produdpg subtenanean zone from at least one other 

sublarrarmn zone within the walBx>re; 

fluididy coupling at le^ one of the perforated tubulars with the producing 
stAtarranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injectthg a hardenable fluidic sealing material into the sealed annular regions df 

the perforated tubulars to seal ^at least some of the racfial passages of the perforated 
tubule. 
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14. A system for isolating a first subtenanean zone from a seoorKi subterranean 
zone tn a wellbore, comprising: 

means for positioning one or more solid tubulars within the weiibore, the solid 
tubulars traversing the first sutrterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the w^lbore, the perforated tubulars traversing ttie second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perflated 
tubidars within the weilbdre; 
10 means forfluidiciy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore exterr^l to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
IS tubulars; and 

means for injecting a hardenable fiuidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the naidial passages of the 
perforated tubulars. 

v« 

20 15. A system for extracOng materials from a producing subterranean zone in a 
wellbm, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for posflioning one or more perforated tubulars each tnchjding one or 
more radial passages witfdn the wellbore, the perforated tubuters traversing the 
25 producing subterranean zme; 

means fn^ radially expanding at least one of the solid tubulars and the 
perfomted tubulars within the wellbore; 

means for fiuididy coupling the solid tubulars vvith the casir^; 
means for fiuididy coupling the perforated tubulars with the scM tubulars; 
30' means for fluidicly eolating the producing subterranean zone franrt at least bne 

other subterranean zone within the wellbore; 

means for fluidiciy cou|>iing at least one of the perforated tubulars with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars;and 

means for injecting a hardenable fiuidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned wilhni a wellbore that traverses a 
subterranean formation, comprising: 
10 one or more solid tubular mendsers, each solid tubular member including one or 

more external seals; 

one or more perforated tubular membm coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid' tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perfcHBted tubular members are radially expanded 
into intimate contact with the subterranean fomnation. 

20 17. The apparatus of daim 16, wherein the perforated tubular members that are 
radially expanded Into Intimate contact with the subterranean fbmiation oornpress the 
subterranean fomnation. 

18. A method of Isolating a first subterranean zone from a second subterranean 
2S zone in a wellbore, comprising: 

positioning one or more solid tubulars wrtNn the wriibore, the solM tubulars 
traveridng the first subterranean zone; 

positioning one or more perforated tubulars witltin the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluMicly ooupDng the perforated tubulars end the sofid tubulars; and 
preventing the passage of fluids from the first subtenranean zone to the second 

subterranean zone within the wellbora external to the soBd tubulars arid perforated 

tubulars. 

5 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contect with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subten^nean 
zorw to increase the rate of recovery of hydrocarbons from the second subtenanean 
zone. 

21. The method of daim 18» furtier comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perfected tubulars that are radially expanded into intimate oontad with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdrig subterranean zone in a 
wellbore, at toast a portton of the wellbore induding a casing, comprising; 

25 po8itionlr>g one. or rrxne sofid tubuters wilhin the wellbore; 

positioning one or more perforated tubuters wHhin the wellbore each induding 
one or more radtel passages, .the pertorated tubuters traversing the producing 
ajbterranean zone; 

radtelly expandir^ at teast one of the solid tubulars and the perforated tubuters 
30 within the wellbore; 

radially expanding at teast orw of the p^forated tubulars into intirrrate contect 
with the produdng subterranean zone; 

fhjididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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flutdicly isolating the produdng siA>terrandan zone from at least one other 
subterranean zone within the weHbore; and 

fluididy coupling at least one of the perforated tidHilars wUh the producing 
sutMerranean zone. 

5 

24. The method of daim 23, wherein the perforalBd tubulars that are radially 
expanded into intimate contact with the producbig subterranean zone ccmipress the 
producing subterranean zone< 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of. daim 23, further comprising vibrating the produdng 
15 subterranean zone to clean the radial passages of the perforated tubulars that are 

radially expended into intimate oontad with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the producing 

20 subtenanean zone to increase the rate of recovery of hydrDcart>ons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subtenanean 
zone In a welNxm, comprising: 

25 means for positioning one or more solid tubulars within the wellbore, the solid 

tubulars travershg the first subtenanean zone; 

means for posHionihg one or more perforated tubuliars within the wellbore each 
indudbig one or more radial passages, the perforated tubulars traversirq the second 
subtmanean zorve; 

30 means for radially expanding at toast one of the solid tubulars and perforated 

tubulars wHhin the wellbora; 

means for radially expanding at least one of the perforated tubulars Into intimate 
oontad with the second subterranean zone; 

means for fluidUy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the yvellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate oontad with the seocxrHl subteiranean zone 
comprises means for compressing the second subtenanean zone. 

30. The system of claim 28, further comprising means for vibrating the second 
10 subterranean zone to Increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31 . The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radiatiy expanded into intimate contad with the second subtenanean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate conted with the 
second subterranean zone to increase the rate of recovery of hydrocart>ons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
weilbore, at teast a portion of the wdlbpre induding a casing, comprising; 

means for positioning one or mors sdid tubulars within the weilbore; 
25 means for positioning one or more perforated tiAulars within the weilbore each 

induding one or more radial openings, the perforated tubulars traverslrig the produdng 
subtarrmean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

oontad with the produdng subtenanean zone; 

means forfluldidy coupling the solid tubulars with the casing; 

means for fiuididy coupling the perforated tubulars with the soHd tubulars; 

means for fiuididy isolating the producing subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fliddldy coupling at least one of the perforated tulHilars with the 
producing sutiterranean zone. 

5 34. The system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into irttimate oontact with the producing subterranean zone 
oon^irises means for compressing the producing subterranean zor^e. 

35. The system of daim 33, further comprising means for vibrating the producing 
10 subterranean zone to incraase the rate of recovery of hydrocartxms from the producing 

subterranean zone. 

36. The system of claim 33, further comprising iDeans for vibrating the producing 
subtenraneah zone to clean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with the producing subterranean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
load to the perforated tubutars that are radially expanded into intimate contact with the 
produdng subterranean zone to Increase the rate of racovery of hydrocartx>ns from tte 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolatton as$erTd)iy positioned within a wellbore that traverses a 
subterranean fomnation and indudes a perforated welitxjre casing, comprising: 
25 one or more soBd tubular members, each solid tubuter nramber induding one or 

more external seals; 

one or mm perforated tubuter members coupted to the solM tubuter nriernbers; 

and 

a shoe ooupled to the zonal lsolation assembly; 
30 wherein at least one of the sdid tubuter members and the perforated tubuter 

members are formed by a redtel expansion process performed within the wellt)ore; and 

wherein at least one of the perforated tubular nnembers are radteily expanded 
into intimate conted with the perforated wellbore casing. 
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39. The appaiatus of claim 38» whisrein the perforated tubular membere that are 
radially expanded into intimate contact with the perforated casing compress the 
subtenanean fomiatlon. 

5 40. A method of isolating a first subterranean zone from a second subtenBnaan 

zone In a weiibore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubidars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars vritiiin the weilbore each Including 

one or mors radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars arKl perforated 
tubulars within the weHt)ore; 
15 radially expanding at least one of the perforated tubulars into intimate contart 

with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subtenanean zonei to the second 
subtenBnean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenraneanzone.. 

25 

42. The method of daim 40. further comprising Vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocarbons from the second subterranean 
zone, 

30 43. The method of daim 4a, ft^ther comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubutars fhat are radially exparKled into Intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocaribons from the second subterranean 
zone. 

5 45* A method of extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the weDbore including a casing and a perforated casing 
that traverses the producing subtenranean zone» comprising; 

positioning one or more solid tutnjdars within the wellbore; 
positioning one or nx>re perforated tubulars within ttie wellbore eatih Including 
10 one or nDore radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radiaily expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least orie of the perforated tubulars into intimate contact 
is with the perforated casing; 

fluldlcly coupling the solid tubulars with the casing; 
fluldlciy coupling the perforated tubulars with the solid tubulars; 
fluldidy isolating the producing subtenranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact wth the perforated casing compress the producing 

25 subterranean zone. 

47. The method of daim 45, further cpmprising vitmrting the producing 
subterranean zone to increase the rate of recovery of hydrocartnms from the producing 
subterranean zone. 

30 

48. The method of daim 45, further comprising vitxating the produdng 
subterranean zone to dean the radial ps^sages of the perforated tubulars that are 
radially expanded into intinnate oontactwith the perforated casing. 
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49. The method of claim 45, further, comprising applying an impulsiva load to the 
perforated tubutars that are radially expanded into Intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subtenanean zone. 

5 

50. A system for isolating a first subterraneQn zone from a second subtenanean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
10 tubulars traversing the first subterrmean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforate tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the welit>ore: 

means tor radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

nteans for fluldidy coupling the perforated tubulars and the solid tubutars; and 
means for preventing the passage of fluids from the first subtenanean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51 The system of claim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into tntinr^te contact with the perforated casing comprises 
25 means for compressing the second subtenanesHi zone. 

' 52. The system of daim 50, further comprising means for vbratlng tto second 
subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subtenane»i zone. 

30 

53. The. system of daim 50, further comprising means for vibrating the second 
sid>tenanean zor^ to dean the radial passages of the perforated tubulars that are 
radially expanded into Intimate contact with the prorated casing. 
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54. The system of- daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

5 

55. A system for extraqOng materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore Inducfing a casing and a perforated casing 
that traverses the producing subtenanean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perflated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at lei^ one of the solid tubuters and the 
perforated tutxjiars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into Intimate 

contect with the perforated casing; 

means for fluldicly coupling the sd&d tubulars with the casing; 

means for fluididy ooupiing the perforated tubulars with the solid tubulars; 

means for fluidicly Isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
[Modudng subterranean zone. 

56. The system of claim 55, wherein the means for radially exparuling at least one 
25 of the perforated tubuters .Into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The system of daim 55, further comprteing means for vibn^g the producing 
subtenrarman zone to Increase the rate of recovery of hydrocarbons fi^ . 

30 subterranean zdne. 

58. The system of daim 55, further comprising means for vibrating the produdrtg 
subtenBnean zone to dran the radial passages of the perforated bjbulars ttiat are 
radteily expanded into intimate conted with the perforated casing. 



59. The system of daim 55, further comprising means for applying an In^ulslve 
load to the perforated tubulars that are radially expanded into Intimate oontact with the 
perforated casing to Increase the rate of recovery of hydrocarbons from the producing 

5 subterranean zoneu 

60. An apparatus, comprising: 

a zonal Iscrfation assembly comprising: 

one or more solid tubular rriembers, each solid tubidar member including one or 
10 more external seals; 

one or more perforated tubular memt>ers each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbors; and 
wherein the perforated tubutar liners are formed t>y a radial expansion process 
20 performed within the wellbore. 

61. A method of Isolating a first subterranean zone from a second subterranean 
zone In a wellbore, oomprisbig: 

poslttoning one or mors solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluidlcly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterrartean zone to the second 
subterranean zone within the vyellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners wltiiin the Interior of one or 
more of the perforated tubuiars; and 

radially expanding and plasticaily deforming the perforated tubular liners within 
the interior of one or more of the perforated tubuiars. 

5 

62. A method of extractbig materials from a producing subterranean zone in a 
welibore. at least a portion of the weHbore including a casing, oomprislng; 

positioning one or more solid tubuiars vritMn the weHbore; 

positioning one or more perforated tubuiars each including one or more radial 
10 passages within the wellbore, the pBrfbrated tubuiars traver^ng the produdng 
subtenranean zone; 

radially expanding at least one of the sotU tubuiars and the perforated tubuiars 
within the wellbore; 

fluidldy coupling the soM tubuiars with ttie casing; 
15 fiuididy coupling the perforated tubuiars with the solid tubuiars; 

fluididy isolating the produdng subtenranean zone from at least one other 
subterranean zone vwthin the wellbore; 

fiuididy coupling at least one of the perforated tubuiars with the produdng 
subten^nean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubuiars; and 

radially expanding and plastically defomning the perforated tubuteir line!:s within 
the Interior of one or more of the perforated tubuiars; 

25 63. A system for isdating a first sutatenanean zone from a second subtenanean 
zone in a weltbbre, comprising: 

means for po^onlng one or more soDd titulars within the wellbore, the solid 
ti^tars traversing the first subterranean zone; - 

means for positioning one or mm perforated tubuiars each induding one or 
30 more radtel passages yvithin the wellbore, the perforated tubuiars traversing the seoond 
subtenanean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tutMilars within the wellbore; 

means for fiuididy coupling the perforated tubuiars and the solid tubuiars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zpne wittiin the wellbore extemed to the priniary solid tubiiars 
and perforated tubulars; 

means for positioning one or more perforated tubular llr>ers within ttie Interior of 
5 one or more of the perforated Ui>ulars; and 

means for radially expanding arid plasticaBy defomnlng the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subten^anean zone in a 
10 weilbors, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or nxxe perforated tubulars each including one or 
more radial passages within the weDbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and tiie 

perforated tubulars within the welfix^re; 

means for fluididy coupling the sdld tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the wellborB; 

means for fluididy coupHng at least one of the perforate tubulars vyith the 
produdng subterranean zone; 

means for positioning or^ or more perforated tubular liners within the intertor of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

liners wHhln the Interior of one or more (rf the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembV comprising: 
30 one or more solid ttd)ular members, each sdid tubular member induding one or 

mora extemal seals; 

two or more perforated tubuteir merrtbers each induding radial passages 
coupled to the solid tububr members; and 

one or more one-way valves for controllably fluididy coupling the perforated 
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tubular members; and . 

a shoe obupled to the zonal isolation assembly; 

wherein at least one of the solid tubular nwmbers and the perforated tubular 
members are formed by a radial expansion process performed, within the wellbore. 

5 

66. A method of isolating a first subterrarmn zone from a second subterranean 
zone having a plurality of produdng zones In a welixm, comprising: 

positioning one or more solid tubulars within ttie wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or mora perforated tulMJiars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

IS fluidicty coupling the perforated tubulars and the primary solid tubulars; 

preventing the pass^e of fluids from the first subterranean zone to the second 
subterranean ^ne within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted; 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore Including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
sutrterrarmn zones; 

radially expanding at least one of the sdid tubulars and the perforated tubuters 
within the welibore; 
30 fhiididy coupling the sdM tubulars with the casing;. 

fUdldy coupling the perforated tubulars with the soBd tutHJiars; 

fluidiciy isolating the producing subterranean zone from at least one other 
subtoranew zone within the wellbore; 

thndicly coiq^Ung at lea^ one of the perforated tubulars with the producing 
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subtenanean zone;. 

preventing fluids from passing from one of the producing zones that has not 
been depleted to ons of the producing zones that has t>een depleted. 

5 68. A system for isolating a frst subterranean zone from a second subtenan^n 
zone having a plurality of producing zones in a weDbore, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traveising the first subterranean zone; 

means fc^ po^ning one or more perforated tubulars each including one or 
10 rnore radial passages within the wallbore, the perforated tubulars traversing me second 
subterranean zor^; 

means for rcKjially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fiuidldy coupling the perforated tubulars and the sdid tubulars; 
15 means for preventing' the passage of fluids from the ffrst subterranean zone to 

the second subterranean zone within the wellbore external to the primaiy solid tubulars 
and perforated tubulars; 

means for frasitioning one or n\ore perforated tubular liners within the interior of 
one or niK>rB of the perforated tubulars; and 
20 means for preventing fluids fipom passing from one of the producing zones that 

has not been depleted to one of the producing zor^s that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
mnes in a wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positionirq one or more solid tubulars within the wellbore; 
means fn- positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zones; 

mear^ for radially expanding at least orie of the.soBd tut)ulars and the 
perforated tubuters within the wel&x>fe; 

mear^ for fluidicly couplirtg the sc6d tubulars with the casing; 
means for fluididy coupBng the perforated tubulars with the solkl tubulars; 
nrieans for fluididy isolating the produdng .subterranean zone from at least one 
other subterranean zone virithin the wellbore; . 
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means for fluidldy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the peifbratad tubulars: and 
S means for preventing fluids from passing from one of the producing zones that 

has not been de^rieted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothermai energy from a subterranean fonmation 
containing a source of geothermd energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

oomprisirig: 

oi\e or more solid tubular members, each solid tubular member including one or 
morewtemalseate; 

one or more perforated tubular members each including radial passages. 
1 5 coupled to the solid tubular members; and 

one more perforated tubular liners each Including one or mors radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed wtttiin the wellbore. 

71. A method of Isolating a first subterranean zone from a second subterranean 
zone including a source of geothermai energy in a weHbors, comprising: 

25 positioning one or more solid tubiuiars within the wellbore, the solid tubulars 

traversing the first suliterrahean zone; 

positioning om or more perforated tubulars eadi including one or more radial 
passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

30 radtally expanding at least one of the sofid tubulars and perforated tubulars 

within the wellbore; 

flukfldy coupling the perforated tubulars and the prin»ry solid tubulars; 

preventing ttie passage of fluids from the first subterrar>ean zone to the second 
subtenanean zone within the weilbore external to me primary solid tubulars and 
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perforated tubuiars: and 

positionirig one or more perforated tubular liners within the interior of one or 
more of the perforated tubular^ and 

radially expanding and plastically deforming the perforated tubular lin^ within 
5 the interior of one or more of the perfbr^d tubuiars. 

72, A method of extracting geothermal energy from a subterranean geothermal 
zone In a weHbore, at least a portion of the weObore including a casing, comprising; 

positioning one or more solid tubuiars wKHn the welttxKe; 
10 positioning one or more perforated tubuiars each including one or more radial 

passages within the wellbora, the perforated tubuiars traversing the subterranean 
geoihermal zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
wiftlnthewellbore; 
15 fluididy coupling the solid tubuiars with the casing; 

fluididy coupling the perforated tubuiars with the solid tubuiars; 
fluididy isolating the subterranean gebthenndt zor^e from at least one other 
subtenanean zone within the welibore; and 

fluididy coupling at least pne of the perforated tubuiars with the subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean z&ne from a second geothermal 
subterranean zone in a welibore, comprising: . 

means for positioning one or more solid tubuiars within tiie welibore. ttm solid 
25 tubuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each induding one or 
' mora radial passages witNn the weDbore. the perforated tutnilars traversing Ihe second 
geothennal subterranean zone; 

means for radiaDy expanding at least one of the solid tut>ulars and perforated 
30 tiAulars within the welibore; 

means for fluididy couplir^ the perforated tubuiars and the solid tubuiars; and 
means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subtenanean zone within the wellt)ore external to the primary 
soM tubuiars and perforated tutujiars. 
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74. A system for extracting geottiennal energy from a subtenenean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising: 

5 means for positiontng one or more solid tubulars within the wellbore; 

means for positiontng one or more perforated tubulars each Including one or 
more radial passages within the weilbore. the perforated tubulars traversing the 
8Ld>t6rranean geothemul zone; 

means for radially expanding at teast one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 
rmans for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothermal zone from at least one 
other subterranean zone within the wellbcKe; and 
15 means for fluididy coupling at (east one cf the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid lubular member including one or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubujar members; and 
a shoe coupled to the zonal isolaticMi assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 
' wherein the radial r»ssage of at least one of the perfbrated tubiter members 
are cleaned by further radial expansion of the perforated tubular nwnbers within the 
wellbone. 

30 

76. A method of isolating a first subterranean zone from a second sutkerranean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the weUbore. the ^id tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each induding 
bne or more radial passages, the perforated tubulars traversing the second 
subtfiftanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars withbi the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenanean zme to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tiri)ular5; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of axtracting materials from a producing subterranean zone in a 
wellbore* at least a (K^rtion of the wellbore induding a casing, comprising; 

1 5 positioning one or more solid tubulars within the wellbore; 

positioning one or rnore perforated tubulars within ttie wellbore each including 
one or more radial passages, the perforated tubulars traversing the produdhg 
sut>terranean zone: 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the sdid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zdne from at least one other 
subterranean zone within the wellbore; 
25 fluididy ooupb^g at least one of the perforated tiAulafs with the producing 

siAterranean zone; 

monitoring the operating temperatures, pressures, and ffcyw rates within one or 
more of ttie perforated tubulars; artd 

deaning nr>aterials from the radial passages of at least oi« of tiie perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for Isolating a first subterranean zone from a second sut^terranean 
zone in a wellbore, comprising: 
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means for positioning one or more solid tubulars wHhln the wellbore/the solid 
tajbulars traversing the first subterranean zone; 

means for positiomng one or more perforated lut)Uidr$ within the wellbore each ^ 
including one or more radial passages, the perforated tutHriare traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubUlars and perforated 
tubulars within the welibore; 

means for fluidicly coupling the perforated tubulars and the solid tubular^ 

means for preventing the passage of fluids from ttw first subterranean zone to 
10 * the second subterranean zone within ttie w^bore external to the solid tubulars and 
perforated tubulars: and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbors. 

15 

79, A system for extracting materials from a producing sut>terTanean zone in a 
wellbore, at taast a portion of the wellbore including a casing, cornprtelng; 

means for positiming or^e or more solid tubulars within the welit)ore; 

means for positioning one or more perforated tubulars witftin the wellbore each^ 
20 inbiuding one or more radial passages* the pmforated tubulars traversing the producing 
subterrar^ean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbora; 

means for fluldldy coupling the solid tubulars with the casing; 
25 means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the weBbore; 

means for fluidicly coupling at least one of the perforated tutAilars with the 
producing subtenanean zone; and 
30 means fcfr cleaning materials from the radial passages of at least one of the perforated « 
tubulars by further radial e)9»nsion of the perfbiated tut)ular5 within the wellbore. 
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